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Production, payrolls, em- 
ployment all remain high, but 
retail sales face stiff buyer resis- 
tance. Watch for a 1949 trend to 
simpler, lower-cost designs. 


RADITIONALLY, the year’s end 

is the time for stocktaking, for 
retrospect, for forecast. It’s not an 
easy job as 1948 closes up shop. For 
business has slipped off the unbroken 
high plateau along which it had been 
moving at a smart clip since the end 
of the war. Despite continued high 
output and full employment, soft spots 
have developed during the last quar- 
ter—both in durable and nondurable 
goods. Consumer resistance to high 
prices is stiff and determined. Retail 
inventories in many items are moving 
too slowly for comfort. There’s been 
a sudden rash of cutbacks and layoffs. 
What does it all amount to? What 
are the countervailing forces? What 
does it spell out to the man with the 
job of designing new products? 

There’s been much front-page pub- 
licity about a sharp decline since 
October in retail appliance sales. But 
actually it must be emphasized that 
the appliance items were riding on an 
extremely high economic level; in 
some cases at heights that would have 
been considered fantastic from a pre- 
war viewpoint. Although current 
forecasts seem to point to a general 
leveling off in the next few months, 
the new levels finally reached will 
undoubtedly be still stratospheric in 
comparison to 1939. 

An overall appraisal of the elec- 
trical manufacturing field must also 
be realistic and not become distorted 
in the direction of household appli- 
ances. True enough, the latter com- 
mand the headlines in the daily press 
and the merchandising papers, but the 
electrical field is far more than appli- 
ances. In many new lines, such as 
farm equipment, rich new areas of 
business are available that will more 
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than overcome the normal slackening 
off that is due in appliances. 

Some curious factors come to the 
surface if the situation is closely ap- 
praised. The currently reported high 
level of retail and wholesale inven- 
tories is at a record high only in 
terms of dollar value. Reduced to 
physical quantities, the stocks are still 
conservative in relation to prevailing 
sales volume (even allowing for the 
more recent declines). The Federal 
Reserve Bank of Cleveland, in its 
Monthly Business Review for Novem- 
ber, estimates nationwide retail in- 
ventories (in all lines) as representing 
only 1.3 months’ sales. The prewar 
figures (1939 and 1940) were equiva- 
lent to 1.5 months’ business. In 1946, 
average monthly stocks were 1.1 times 
monthly sales; in 1947 the ratio was 
1.2:1. So, maybe, there’s more 
“nerves” than real inherent danger 
in the present inventory situation. 


MONTHLY SCOREBOARD 


TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 


SALES SALES 
OCTOBER 1948) 
COMPARED | COMPARED 
TO SEPT. 1948] TO OCT 1947 


PRODUCT CLASSIFICATION 


RANGES, OVER 21% KW 
CLOTHES WASHERS (STANDARD) 
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A, SUGHTLY UP Na SLIGHTLY DOWN 
Note’ Compiled from industry and government sources by the f 
Market Research Department of ELECTRICAL MANUFACTURING. 


& Comparison 1s for Sept 1948 as against Aug 1948 and 
Sept. 1948 as against Sept 1947 


The same source also casts doubt 
on the theory that by now the pent-up 
wartime consumer wants have been 
completely satisfied. For example, 
nationwide purchases of domestic 
washing machines during the past two 
years or so have been at the rate of 
340,000 per month, while during 
1941 the rate was 160,000 units. And 
here’s the payoff: By the end of 1948, 
the average monthly purchases over an 
eight-year period (including the no- 
production war years) have reached 
only about 130,000 units. A similar 
analysis for electric refrigerators will 
show a current consumption of about 
340,000 units per month; in 1941 the 
monthly rate was 275,000; but over 
the entire eight-year period, the rate 
was only 130,000 per month. Other 
appliances are susceptible to similar 
analyses. What it all amounts to is 
the fact that American prdduction has 
apparently not yet overshot the basic 
and growing needs of the consumer. 

Two major facts bulk large in any 
attempt to explain the slump in ap- 
pliance business: (1) Restrictions on 
consumer credit and (2) excessive 
prices. Of the two, the latter one 
seems to be by far the more impor- 
tant. It is significant that consumers 
have been responding quickly to any 
evidence of retail price revisions. It 
is also significant that those appliance 
manufacturers that distribute their 
products by house-to-house selling 
methods report no decline in busi- 
ness; apparently the consumer reacts 
favorably to the psychological impact 
of lower distribution costs. Still a 
third significant point is that some of 
the “big brand” manufacturers known 
many years for reliable quality are 
still commanding a relatively undi- 
minished demand for many items. 

For the first few months of 1949 
the trends will most likely be confused 
and conflicting. There may well be 
a normal inclination on the part of 
some manufacturers to trim sails, 
although only a mild dip is expected. 
Many business executives feel that 


industry should (1) realize that the 
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One Relay or 100,000... 


CLARE RELAYS 


Are Each Carefully Tested 
Against Your Specifications 
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relay is 100% inspected and tested against your specifications. 


Mechanical adjustment, electrical characteristics, physical appearance 
and construction .. . every detail is gone over by experts specially 
trained in Clare’s precise requirements. Not a single relay is sealed 
for packing until it conforms in every way with the highest standards 
of relay performance. 


Such infinite capacity for taking pains is a basic reason for Clare’s 
leadership in the industrial relay field. It accentuates the value of 


Clare’s superior design, precise manufacture and unusual understand- 


ing of difficult relay design problems. 


Clare sales engineers, fully experienced in every type of relay require- 
ment, are located in principal cities for your convenience. If you have 
a relay problem that seems really tough . . . look to Clare. Enjoy the 
services of this organization whose entire business is devoted to making 
sure that you have the relay which best meets your needs. 


Look in your classified telephone directory ... or write: C. P. Clare & 
Co., 4719 West Sunnyside Ave., Chicago 30, Illinois. In Canada: 
Canadian Line Materials, Ltd., Toronto 13. Cable Address: CLARELAY. 
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Every Single CLARE Relay 
Must Pass These Tests 


For Mechanical Adjustment 


1. Contact Pressures (Make or Break) 
2. Contact Follow, or Wipe 
3. Sequence of Make and Break Contacts 
4. Correct Airline 
. Residual Setting 
6. Spring Straightness 


Physical Inspection 

1. Plating (For Marks or Scratches) 

2. Proper insulation 

3. Condition of Insulation (No cracks, etc.) 
4. Tapping of Screw Holes 

5. Spring Thickness 

6. Coil Data on Label and Condition of Label 


Electrical Inspection 
1. Coil Resistance 
2. Coil Breakdown 
Pileup Breakdown 
4. Operation (as specified) 
Direction of Winding 
6. Test for Shorted Turns 
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All Clare Relays Are Packed 
immediately Following Inspection 


postwar boom with its concentration 
of demand above production capaci- 
ties could not continue indefinitely ; 
(2) revamp its distribution setup to 
make it more efficient, more econom- 
ical, more productive, and (3) turn 
away from luxury-type appliances 
over-priced for the mass market and 
concentrate on economy models. De- 
sign trends for the immediate future 
therefore are in the direction of sim- 
plicity, service and economy in initial 
cost and maintenance. The conception 
of public service as the major com- 
ponent in product design may be 
found to be the most potent answer 
to the danger of a radically weaker 
consumer demand. As of the begin- 
ning of 1949, the consuming public 
has jobs, has purchasing power, and 
should soon have the benefit of cheap- 
er food costs. But it is no longer 
falling all over itself to buy appli- 
ances. It is willing to sit back and 
wait for lower prices. And it will 
demand good design with the lower 
prices. Shoddy workmanship, inferior 
or substandard components, surface 
“brightwork” instead of intrinsic de- 
sign will not do the trick. 

Year-end reports that flock in 
toward the closing days of December 
are worth examining to get an ap- 
propriate backward perspective on 
1948. Here are some highlights: 

The nation’s purchasing agents 
through the monthly survey-report of 
the National Association of Purchas- 
ing Agents find that—as expected— 
the election had “very little effect on 
November industrial business.” Sep- 
tember and October trends continued; 
in other words production remained 
high and backlogs declined. But pro- 
duction, too, may show a decline when 
December and January figures are in; 
and backlogs will continue to slide 
off. Seasonal variations are given as 
one cause for such declines. It is 
pointed out that many manufacturing 
lines are now back to normal “hill- 
and-valley” seasonal cycle instead of 
the 12-month capacity operation com- 
mon since the war. 

Pricewise, all lines—with the out- 
standing exception of nonferrous met- 
als—seem to be leveling off. Inven- 
tories are being sharply watched. 
Where a few months ago 88 per cent 
of purchasing agents reporting were 
buying on a “hand-to-mouth to 90- 
day” basis, at present some 98 per 
cent follow this policy. As to mate- 
rials, the purchasing men find alumi- 
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num, lead, copper, zinc, nickel, steel, 
cadmium and tin “hard to get” a 
position about the same as last month. 
Employment, in general, is still high 
throughout the country. But here 
and there the cutbacks and layoffs 
mentioned earlier are paring the em- 
ployment total, which in October hit 
60,134,000 —the highest October 
total on record. 

For the first ten months of 1948, 
total industrial production, as re- 
flected by the Federal Reserve Board 
Index averaged 91 per cent above the 
1935-39 average. Output was about 
3 per cent higher than for the equiva- 
lent period in 1947. It was probably 
pretty near full national capacity, 
subject to limitations imposed by 
lack of some metals. In durable 
goods, output ranged about 2 per 
cent over that of 1947, but it topped 
the 1935-39 average rate by fully 
123 per cent. Metal stringency par- 
ticularly hampered producers of dur- 
able goods. 

By the third quarter of the year 
some of the mixed trends began to 
show up in the industrial pattern. 
Continued high production began to 
be balanced by declines on the retail 
sales end. Here are a few figures: 

Retail sales of electrical appliances, 
including radios (January through 


October) stood at 14 per cent above 
those for the same period in 1947, 
according to the Commerce Depart- 
ment. In October, however, they 
slumped by 3 per cent as compared 
with September. There was no decline 
from the October 1947 figures. 

A bright spot for October was 


. shown in export figures covering elec- 


trical machinery, apparatus and sup- 
plies. Shipments aggregated $37,,- 
235,764, an increase of almost $6,- 
000,000 over September. Last year’s 
October shipments, however, were 
$14,000,000 higher. Generally, the 
export picture is improving, with 
shipments again moving upward. 
Moreover, a better balance is being 
shown between exports and imports 
than existed last year when the pro- 
portion of exports was much too high 
for a sound functioning of the “two- 
way street” principle of foreign trade. 

October is also on record as the 
top postwar month for industrial out- 
put. The Federal Reserve Board In- 
dex was up by 3 points to 195 per cent 
of 1935-39 average. But this was 
owing primarily to substantial gains 
in durable goods output such as auto- 
mobiles and refrigerators. 

Iron and steel output in October 
was at record level (and continued 
at high rate in November). Auto- 
mobile output reached a new postwar 
high. The construction industry, re- 
flecting a basic factor in business 
conditions, looked forward to another 
high volume year in 1949, with total 
value of general construction pretty 
close to the 1948 record volume. New 
construction in 1949 is expected to 
reach a total value of $18,175,000,000 
according to the Producers’ Council. 

Electric power sales in 1948 were 
estimated by the Edison Electric In- 
stitute at some 240 billion kwh. This 
figure topped 1947 by about 10 per 
cent. More than 4,000,000 kw of 
new generating capacity were in- 
stalled and in operation at the end of 
the year. Some 94 per cent of all 
dwellings in the country now have 
electric service; and about 75 per 
cent of the nation’s farms are also 
supplied. The latter fact again under- 
scores the rural market as one of 
constantly growing importance to the 
designer of electrically operated 
equipment for farm use. 

For a general summary of year-end 
conditions, reflecting all manufactur- 
ing fields, it might be cogent to quote 
from the National City Bank (New 
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This contact diagram provided an easy way te 
specify the exact circuit-sequence combination 


Standard parts and the simple basic design 
of the SB-1 mean longer life and low initial 
cost to you. There’s a standard SB-1 for 
most jobs, and they’re ready on six weeks 
delivery. A variety of attractive switch 
handles, and watertight, dust-tight, oil-im- 
mersed, fabricated metal, or explosion-proof 
housings are available to fit your particular 
installation problems. Why not try an SB-1 
on your particular control problem? For 
further details see your G-E sales represen- 
tative and write for Bulletin GEA-4746. 
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Electric Company, Schenectady 5, N. Y. 


CONTROL AND TRANSFER SWITCH 


Rating up to 20 amp at 600 volts a-c or d-c 
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York) December Monthly Letter: 

Despite the softening in specific 
industries and the re-emergence of 
problems characteristic of buyers’ 
rather than sellers’ markets, in over- 
all terms the economy is operating 
at full production, full employment, 
and under considerable momentum. 

It is also influenced by a good 

many factors making for stability 

at the high level, at least for some 
time to come. 

And, of course, no analysis can 
even momentarily escape the potent 
factor of increasing governmental ex- 
penditures for the defense program 
and for the European Recovery Pro- 
gram. So long as present international 
conditions remain, and probably for 
some time thereafter, these expendi- 
tures will play a potent part in our 
economy. Already it is evident that 
military orders are engaging impor- 
tant areas of production facilities. 
Rearmament and ECA disbursements 
will prove a powerful offset to de- 
clines in private business, particularly 
in such specialized fields as communi- 
cation equipment. 

Although statistical reports on fac- 
tory sales necessarily lag about two 
months behind on-the-spot market 
reports, the “Monthly Scoreboard” 
chart portends last-quarter trends. It 
will be noted that only eight or 50 
per cent of the products are in the 
“up” column in a comparison of Oc- 
tober or September sales against the 
previous month. Last month’s “Score- 
board” showed all 16 products in the 
“up” column. Here are some details 
on specific products: 

Machine Tools. In terms of fac- 
tory shipments, the October index of 
the National Machine Tool Builders’ 
Association was down by 4.2 points 
from September—80.5 against 84.7. 
As far as new business was concerned, 
the machine tool industry continued 
in the doldrums with the October 
index at 67.5 against 73.1 in Septem- 
ber. The new orders index was 83 in 
January of this year. Foreign orders 
continue disappointing. (1945-47 av- 
erage = 100.) 

Appliances. Based on NEMA fig- 
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ures (compiled from member and 
reporting companies) October fac- 
tory sales of refrigerators are up to 
398,249 units against 358,524 in Sep- 
tember and 314,078 in October, 1947. 
Automatic toasters are also up with 
316,811 units as against 298,198 and 
207,201 a year ago. 

But flat irons took a tumble, with 
352,668 in October, 544,327 in Sep- 
tember, and 606, 541 in October last 
year. Electric ranges are holding up 
pretty well with 124,165 units in Oc- 
tober compared with 131,337 in Sep- 
tember. The total in October 1947 
was 112,633. 

For the first nine months of 1948, 
factory shipments of electric re- 
frigerators totaled 3,040,576 units 
against 3,193,749 for the same period 
in 1947. In ranges the comparison 
was 1,006,465 against 1,043,711; in 
flat irons (all types) 3,283,797 against 
6,430,800; in standard-size clothes 
washers, 3,382,044 against 3,783,632; 
and in vacuum cleaners the score stood 
2,831,789 against 3,800,687. In radio 
receivers (FM-AM and TV sets ex- 
cluded) the nine-month 1948 total 
sagged down to 8,082,736 from the 
record 16,332,002 of last year. It will 
be noted that the big declines were in 
flat irons, vacuum cleaners and radio 
receivers. 

Radio and Television Receivers. 
October production slipped off to 
1,134,378 sets (all types) from 1,- 
280,446 in September. Television sets 
kept up a steady progress, chalking 
up 95,216 sets against 88,195 in Sep- 
tember. TV manufacturers are con- 
cerned that the growing tin shortage 
may cause a crimp in next year’s out- 
put. An average TV set uses about 
ten times as much tin in its com- 
ponents as a radio receiver. 

There’s a mixed trend in manufac- 
turing consumption of basic mate- 
rials and components (see chart). 
Here are some highlights: 

Plastics. According to a year-end 
statement by J. R. Hoover, vice-presi- 
dent, B. F. Goodrich Chemical Com- 
pany, and president of the Plastic 
Materials Manufacturers Association, 
the plastics industry enters 1949 with 


“fewer bottlenecks and greater pro- 
ductive capacity than ever before.” 
Supplies of thermosetting resins are 
now generally in balance with de- 
mand. Polyetheylene shortages have 
been substantially relieved by new 
plant facilities completed toward the 
end of the year. Greater supplies of 
plasticizers should be soon available 
for the expanding vinyl group. Oc- 
tober consumption records (U. S. 
Tariff Commission) shows poly- 
styrene back at the No. 1 position 
among molding materials. Shipments 
totaled 16,520,239 lb against 13,679,- 
732 for phenolics. This is practically 
a reversal of the September position. 

Insulating Materials. NEMA’s 
monthly index for September was 33 
points up from August and 37 points 
higher than September, 1947. 

Steel. Current scheduled produc- 
tion rates have hit 100 per cent of 
capacity. For all of 1948, a record 
total of 88,500,000 tons of basic steel 
products will be. produced, according 
to preliminary estimates. A steel mar- 
ket survey by the National Associa- 
tion of Purchasing Agents sees tight 
supplies continuing and prices tend- 
ing upward. 

Copper. Primary output hit a low 
for the year in November, according 
to the Copper Institute. The total was 
only 51,088 tons compared with 73,- 
454 in October. Refined output was 
slightly up—102,779 from 101,436 
tons. Deliveries to consumers were 
down to 100,055 tons from 112,580. 
Imported metal and secondary output 
helped bridge the gap between pri- 
mary output and refined production. 
Despite extremely tight situation, 
official prices remain at 2314c per lb. 
The Kennecott Utah strike entered its 
ninth week, pinching off to date over 
40,000 tons of metal. 

Other Metals. Aluminum is tight 
and actual shortages may be faced 
early in 1949, according to Alumi- 
num Company of America officials. 
Aircraft and other defense require- 
ments are increasingly taking sub- 
stantial quantities. Scrap supplies— 
abundant after the war—are now 
skimpy. ooo 


Electronic [Contour Control as 
applied to a multi-head car wheel boring mill e Plastics Models for short runs, 
laboratory and stress analysis e Quality Control of electrical insulation by statis- 
tical analysis methods e Among the feature articles scheduled for coming issues. 
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A Broader Outlook in 1949 


VERY good product design reflects 

the interplay of social and economic 

forces as well as technical developments. 

Hence the designer cannot work in an 

ivory tower of engineering aloofness but 

should integrate his work with the main 
currents of industry and commerce. 

If he designs household appliances, for 
instance, he must do so within the limi- 
tations of the earning power of the people, 
yet fulfill their desires for service and 
quality, and meet competition. If his 
product is for industry, he must likewise 
match performance with costs and both 
with existing plant facilities and labor 
productivity. He must know about the 
movement of basic materials and compo- 
nents, their supplies and prices. 

Recognizing this practical thinking, the 
editors of ELECTRICAL MANUFACTURING 
have enlarged and moved to a more im- 
portant position (page 6 immediately fol- 
lowing the contents page) the monthly 
review of business news known as “In- 
dustrial Horizon”. Here the product de- 
signer will find a terse and interpretive 
analysis of those phases of industrial de- 
velopments that directly or indirectly af- 
fect his design thinking and planning. 

There’s also another type of ivory tower 
aloofness that the design engineer is fre- 
quently guilty of. It is the habit of stick- 
ing to his narrow field of technical in- 
terest. For much as there are many areas 
of industrial news that vitally affect the 
design engineer’s work, so are there devel- 
opments beyond the strict confines of his 





own specialization that can influence his 
work in many ways. 

To make exploration of the byways 
more attractive and less time consuming, 
the editors have created a new department 
headed “Design Trends and Transients”. 
Here, by a process of selectivity, condensa- 
tion and interpretation of available data 
for publication, the editors will cover a 
much broader front than would otherwise 
be possible. 

In this department will be found con- 
tributed articles too short for feature 
treatment; descriptions of significant de- 
velopments that are in the early develop- 
ment stages or new materials whose full 
application possibilities have yet to be ex- 
plored; staff interpretations of interesting 
applications of new principles to some 
established products, and selected portions 
from technical papers that are of ‘specific 
interest to designers. The section will 
differ from “Today's Product Designs” in 
that the emphasis will be on engineering 
design principles and innovations rather 
than appearance. 

Overall, the aim is to make the publi- | 
cation more valuable to the reader. No 
publication can hope to present in every 
issue feature articles bearing on each de- 
signer’s specific problem. But with this 
change ELECTRICAL MANUFACTURING 
can report on design ideas in greater vol- 
ume and diversity than heretofore, with 
the hope that the reader will be stimulated 
to effect parallel solutions or adaptations 
for his own particular needs. 
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Industrial Synchronous Motors 


An analysis of operating principles, design features and 
output characteristics of three basic types of clock 
motors—hysteresis, shaded-pole induction and inductor. 


ARTHUR B. POOLE 
Chief Engineer 
The William L. Gilbert Clock Corporation 


LTHOUGH clock-type synchronous motors have 
| been in use for over thirty years, the application 
of such motors to other than clock service is of 
much more recent origin. Inherently they lend them- 
selves to a timing function and hence are associated with 
a variety of timing devices. More recently they have 
been adapted to a variety of low power applications 
where low output speed, long or continuous operation, 
and low input power are called for. To meet the newer 
demands, the tendency has been to increase the efficiency 
and torque ratings of such motors. . 

Synchronous motors were known and had reached a 
high level of development during the decade 1910 and 
1920 when various individuals (1, 2)* conceived the 
idea that should the frequency of large generating units 
be closely controlled, a source of accurate time was at 
hand at any place on the system by the simple operation 
of connecting to the line a synchronous motor equipped 
with suitable gears and indicating hands. 

It soon became apparent that for a small timing device, 
such as a clock, the conventional synchronous motor was 
far from a practical answer. It was too costly, too large, 
too noisy, too short-lived and used too much energy. 
What was needed was a quiet, inexpensive, small motor 
which used a minimum of power and would operate con- 
tinuously for several years with no attention whatsoever. 
It did not have to deliver much horsepower, so little in 
fact, that its efficiency could be very low even with a 
low-power consumption. These requirements resulted 
in the re-design and adaption of a synchronous motor to 
such an extent that little was left but the name and the 
basic principle. An exploded view of such a motor is 
seen in Fig. 1. 

The initial developments took the form of a hysteresis 
motor, shown in Fig. 2, as first described by Steinmetz 
and reduced to practical application by Warren. (3) 
Somewhat later the more conventional squirrel-cage 


* See references at end of text. 
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induction motor was modified with an inductor element 
which locked the rotor in at a speed which was a sub- 
multiple of the apparent synchronous speed. (4) The 
inductor effect was obtained by using an even number 
of rotor bars and allowing the perforations for the bars 
to be slotted to the rotor periphery, thus producing a 
salient or locking effect (see Fig. 3). 

For a time motors which were not self-starting had 
great popularity. These were really phonic wheels; 
that is, non-polar inductor elements, which were first 
developed in the latter part of the last century in con- 
nection with the timing of tuning forks (5) and later in 
printing telegraphs. These non-self-starting motors 
were somewhat simpler and less expensive to build 
than the self-starting types and for some years great 
numbers of them were produced by various manufac- 
turers for use in clocks. Of late, the trend in the electric 
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Fig. 1—Exploded view of Sangamo slow speed (450 rpm) hysteresis motor (2.6 watts). The phasing band produces 
a flux displaced in time phase from the main stator flux and together they produce effect of two-phase fields. 


clock industry has been toward the self-starting motor 
so that at the present time very few manual starting 
motors are produced. 

For some years motors of the polar inductor type 
(6, 7) have been used in England for timing purposes, 
and since the war, domestic versions of this type have 
appeared. They are characterized by slower-speed rotors 
and considerably more output than is found in the strict- 
ly hysteresis type. 

Hysteresis Types: The hysteresis motor comprises 
a coil which energizes a field composed of shaded and 
unshaded poles. The fields take various forms, the sim- 
plest being similar to the one shown in Fig. 2. This type 
of motor has a field speed of 3600 rpm and if the rotor 
is a two-pole element, the rotor speed will be the same. 
In case a slower rotor speed is desirable, it is usual 
practice to attempt to use a single coil to feed a multi- 
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plicity of shaded and unshaded poles. In one design, 
this is done by means of a cage structure around which 
the coil is placed, Fig. 4. In the designs illustrated in 
Figs. 1, 5 and 6, the coil is surrounded with a steel cas- 
ing which is modified along one face to produce alternate 
north and south poles and shaded and unshaded poles. 
In certain cases some of the shaded poles on one side 
are omitted but there should always be a complete set 
of north and south unshaded poles corresponding to the 
rotor speed. 

Referring to Fig. 4, a set of arcuate-shaped pieces are 
riveted into the bottom of a steel cup, so as to form the 
south half of the field structure. A copper shading ring 
is then dropped over the arcuate-shaped pieces. This 
ring has arcuate apertures through which the poles pass. 
On the shaded poles the ring of copper is continuous, 
and on the unshaded ones it is broken by a slot, thus 
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providing a series of shaded and unshaded poles of like 
polarity. 

To a flat circular steel piece which acts as the cover 
for the cup, a similar set of arcuate poles are riveted. 
This constitutes the north half of the field and a similar 
shading ring is provided. The coil is placed in the cup 
around the field and when the cover part is inserted a 
complete field of north and south shaded poles is pro- 
vided in the interior of the coil. The rotor, comprising 
two steel caps and an inductor member is placed in the 
inside of the pole structure. 

In the Sangamo motor, Fig. 1, all poles of one in- 
stantaneous polarity are made of two segments which 
when assembled form eight split poles. The outer of 
the two segments is fitted with a phasing band. Current 
induced in this phasing band produces flux displaced in 
time phase with the main stator pole flux. 

Main stator flux, passing from the north poles, divides 
in passing through the rotor cup and the air gap into the 
two halves of the south poles. To create a shaded pole 
effect, the pole pieces are assembled so that mating 
north poles are not spaced directly opposite correspond- 
ing south poles. This, combined with the split phase 
effect of the flux from the induced current in the phas- 
ing band, produces the high starting torque and aids in 
the synchronizing torque action of the motor. 

The rotor of a hysteresis motor is usually a hardened 
steel band or rim and is generally designed so that the 
section nearest the field poles is operating near satura- 
tion. Since a rim is a continuous section without salients 
of any sort, the synchronizing tendencies of the rim 
alone must depend entirely on its magnetization. Some 
manufacturers have found it advisable to add salient 
effects to the rotor in one form or another. Telechron 
does this by means of the two parallel spokes of the 
rotor, Fig. 7. In the Ingraham clock motor, Fig. 4, a 
similar result is accomplished with a star member be- 
tween the two rotors. In the Hansen design, Fig. 5, 
detents are sheared out of the rim and are later pushed 
back but the break in the material causes a salient effect. 
For the Haydon motor, Fig. 6, and Sangamo, Fig. 1, 
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the rim is designed so that the sole action of the motor 
depends on the magnetization effect alone. The Gilbert 
motor uses a soft spoke member within the rim, Fig. 8. 

In the Bristol Circle B motor, Fig. 13, the rotor is a 
plain band but the polar arrangement is simpler due to 
the higher speed (1800 rpm). In this design both north 
and south shaded poles are found. The fields comprise 
two formed projecting pieces rather than a cup and disk. 

In each of the above cases the number of salients on 
the rotor is equal to the number of north or south poles 
in the field so that the effective synchonous speed of the 
rotor is the same as the speed of the field. 

Motors have been built in the past in which the num- 
ber of salients on the rotor was greater than the number 
of north or south poles and these motors would run at 
a speed slower than the synchronous speed of the field. 
(8, 9, 10). This design calls for an extremely careful 
balance between all of the elements comprising the mag- 
netic circuit and there is some tendency toward instabil- 
ity so far as the rotor speed is concerned. It is for this 
reason that this type of motor has largely been aban- 
doned. " 

The form of field chosen by the designer will in turn 
determine the rotor location, and in practice three gen- 
eral arrangements are found. For instance, Telechron 
(Fig. 7) and Gilbert (Fig. 8) use effectively a flat field 
with the coil on one arm and the rotor on the other; 
whereas Ingraham (Fig. 4) places the rotor entirely 
inside the coil, and Sangamo (Fig. 1), Hansen (Fig. 5) 
and Haydon (Fig. 6) place it on the outer periphery of 
the field structure at one end. 

As might be expected, these divergent designs pro- 
duce somewhat different characteristics. Usually the 
designer has set up a set of conditions which made the 
type of requirement best for the applications of the in- 
dividual manufacturer and the form of the final design 
follows logically from these considerations. 

In operation the initiation of current sets up flux in 
the field which in turn produces a magnetization on the 
rotor which corresponds to the poles on the field. This 
magnetization is without reference to the salient struc- 
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ture of the rotor. As the first wave of flux dies away 
in the unshaded poles and builds up in the corresponding 
shaded ones, the magnetization induced in the rotor 
tends to follow the field and as the flux in the shaded 
section dies away and a flux of opposite polarity starts 
to rise in the unshaded section the rotor further orients 
itself toward a flux which matches its polarity. 

Naturally, the rotor in the first few waves of flux 
does not attain synchronous speed so that as the flux 
in any section reaches its peak, the magnetization of 
the rotor shifts slightly to conform. Thus, we have a 
transient situation in which the rotor is gaining speed 
and its magnetization is being shifted angularly a lesser 
and lesser amount with each succeeding positive or 
negative wave of flux. Finally, as synchronous speed is 
attained, there is no further shift in the flux pattern in 
the rotor and the motor then continues to run at syn- 
chronous speed until the current is interrupted or a load 
is placed on the motor which results in a torque on the 
rotor greater than the resistance of the magnetization to 
shift in position. In this case the rotor will either stop 
completely or run at less than synchronous speed. 

When the rotor has a salient effect as described above, 
the action is somewhat the same only, of course, the end 
position of the magnetization will naturally conform to 
the physical spacing of the salient condition. 

It is obvious that the length of time taken by the 
rotor to reach synchronous speed will depend on a great 
many factors associated with the individual design such 
as moment of inertia of the rotor, its magnetic character- 
istics, the ratio of the salient effect to the magnetic 
effect and so on. It will vary from 1 to 10 cycles. 

Induction Type: The induction type synchronous 
motor comprises effectively a squirrel cage rotor which 
has been given salient characteristics in one way or 
another. (4) This is a very common practice in frac- 
tional horse power synchronous motors. The Gleason- 
Avery motor, illustrated in Fig. 8, is of this type and is 
considerably larger and more powerful (16 watts) than 
the type of motor found in clocks and small timing 
devices. Motors of this general description have been 
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made in the smaller sizes but there are probably tech- 
nical reasons why they are not as satisfactory in the 
very small powers. 

The stator consists of a laminated spider, with four 
poles, each with a copper shading coil. Two field coils 
are slipped over the larger two legs. Coils can be con- 
nected to give a two-pole field or a four-pole field by 
consequent pole action. For synchronous action, four 
flats are milled on the squirrel cage rotor, and the stator 
is connected to produce a two-pole field. As the motor 
tries to accelerate from stand-still to its normal running 
speed (a little below 3600 rpm at 60 cycles) under in- 
duction motor torque, it reaches 1800 rpm at which 
point the combination of flux pulses from the two-pole 
field and the four salient poles on the rotor interact to 
give a synchronous speed of 1800 rpm. 

Inductor Type: For some years English practice 
has followed the inductor motor. In its simplest form 
this motor consists of a north and south field with no 
shaded poles. Hence it has no inherent directional 
characteristic in the way that a single phase stationary 
field can be considered as the product of two rotating 
fields moving in opposite directions. The rotors of these 
motors are salient magnetically and mechanically and 
are usually composed of some highly retentive material 
such as cobalt steel or some similar alloy. Naturally, 
rotors of this nature are considerably more expensive 
than the similar type of disk rotor used in the hysteresis 
motor. The rotors are magnetized before being assem- 
bled into the motor and the flux strength is much higher 
than that developed by the field. Since the field has no 
directional characteristic, the rotor is as likely to move 
in a clockwise direction as it is to move in a counter- 
clockwise direction. Variqus ingenious arrangements 
have been adopted to force rotation in one direction. 
Most of them are mechanical and take the form of 
specially designed gear teeth which allow rotation in 
one direction only, (11) 

The operation of this motor is as follows: The rotor, 
having a strong magnetization of its own, aligns itself 
(Continued on page 166) 
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Appearance Design 


of Industrial and Laboratory 


Development of a family pattern of de- 
sign, confirmed by independent professional 
appraisal and then put into practice by com- 
pany engineer-artists, lead to this modern 
treatment of electrical instrument housings. 


W. RICHISON SCHOFIELD 
Vice President, Engineering 
Leeds & Northrup Company 


1 /§ UCH IS made of appearance styling these 
a days. Certainly no manufacturer offering a 


product to the general consumer would over- 

look this factor, and many would call upon industrial 
designers to handle this phase of the design or at least 
to confirm their judgment. And more and more, in- 
dustrial equipment manufacturers are emphasizing good 
appearance in their products, even for the heaviest kind 
of machine tools. This was evident among the winning 
designs of the Tenth Annual ELectricaL MANuFACc- 
TURING Product Design Awards, published in October. 
We at Leeds & Northrup have been conscious of 


this trend for a long time, but until recently efforts.in 
this direction have been largely confined to a few re- 
lated lines of products, namely, potentiometer and 
Wheatstone bridge recorders and controllers for indus- 
trial use. It is only recently that this same type of think- 
ing has been generally extended to our extensive line of 
laboratory measuring instruments, Prime example of 
such extension is the enclosed-switch Wheatstone bridge 
illustrated in the head-piece, Fig. 1. Unlike Topsy, this 
instrument didn’t “just grow”; its styling leans heavily 
upon experience gained in the design of industrial re- 
corders and related instruments. 

For example, this instrument’s appearance has been 
evolved largely through the efforts of the L&N engineer- 
ing department. Some of our people are design engi- 
neers who have an aesthetic sense, and have consistently 
pushed appearance design. We also have personnel who 
can do color renderings equal to the best; an ability 
which is very helpful when seeking the reaction of 
various management groups to design conceptions in 
the early stages. We feel that engineer-artists like these 
should have facilities for giving their imaginations 
full swing, without unnecessary restrictions in their 
thinking. 

Because our company was cognizant of the value of 


(center) ali-glass case with die cast aluminum frame that 
replaced wood frame of similar form; (right) intermediate 


design of all-metal case was a substantial improvement. 


Fig. 2—Predecessor designs of potentiometer type recorder- 
controllers in the period when appearance was not a pri- 
mary consideration. (left) An early model with wood case; 
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good design, we also invited an outstanding exponent of 
the industrial-design movement to visit our plant and 
appraise the results of our work. He began by going 
through our entire plant to get acquainted with the 
various products and the company’s objectives. He ended 
up by lecturing before a selected group of some fifteen 
engineers and designers. 


Basic Design Verified 


In general this designer confirmed our general ap- 
proach ; said it was good. Specifically, he stressed that 
exterior design should reflect the integrity of interior 
construction and should not simply be pleasing for the 
sake of decoration. He was as much interested in the 
design of the functional elements inside as in the instru- 
ment cases ; he approved the use of good, solid cast parts, 
relatively heavy shafts and powerful motors not ordi- 
narily associated with industrial instruments. He did 
not advocate hiding everything under “streamlined” 
wraps, and considered the exposure of functional parts 
like multiple-tap switches on a decade resistor bridge 
(Fig. 6) as still being good design, as are the traditional 
syphon-like connectors used with primary resistance 
standards made by U. S. Bureau of Standards. He also 
approved the combination of black and bright metallic 





Fig. 3—Modern appearance styling motif carried through 
a line of related potentiometer or Wheatstone bridge type 
of measuring and controlling instruments. Note how the 
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finishes, and of colored handles on toggle-switch keys. 
These latter are purely utilitarian and are not for aes- 
thetic appeal ; for the red, green and yellow colors actual- 
ly “clash”, and are used simply because they help the op- 
erator to identify the various elements of measurement. 

When L&N industrial recording instruments were 
first brought out, (about 1911) the enclosures for the 
electrical elements and charts represented good design 
in terms of the times. They also served the purely utili- 
tarian purpose of keeping the dust out, but not too well 
at that, since the bottom was left open to let the strip 
chart drop down. A wooden case with glass face in a 
heavy frame was initially used. The next step was a 
lighter wooden frame with glass on the two sides and 
top and bottom as well as on the front. It was an ob- 
vious move next to adopt an aluminum die casting in 
place of wood for the frame because it was stronger and 
more durable, besides providing economy in production 
as volume of output expanded. Wood was abandoned 
by L&N for industrial instrument cases about 1925. 
Later, usage under all kinds of industrial conditions dic- 
tated the need for greater protection. Hence the instru- 
ment was housed in a cast aluminum case and door ex- 
cept for the glass face, which was reduced in area to 
provide a sturdier door. The evolution of this design is 


same case and identifying strip lends itself to either the 
round chart door, a recording strip chart controller or a 
multiple point temperature indicator with switch keys. 
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pictured in Fig. 2. No real attempt at styling had taken 
place up until this point. 

Present styling which identifies Leeds & Northrup 
products as belonging to the “L&N family” was adopted 
in 1936. The basic forms are shown in Fig. 3. Struc- 
turally, a rectangular shape is retained, but the longer 
dimension is vertical instead of horizontal. Not only is 
a more pleasing proportion worked out but a greater 
area is provided for exposure of the chart as well as pro- 
viding better facilities for switches and other features 
of service to the users. In place of a simple rectangular 
face opening there is a modified T (with fat stem), the 
top bar accentuating the scale and pointer, or in the 
case of the round-chart instrument, a circular cut-out. 
Here too an identifying motif in the form of a banded 
stainless steel strip was adapted. It was, at first, liter- 
ally hooked on to the die cast door frame, because there 
was some uncertainty that the customers would “take” 
to it. We have found, however, that most users wel- 
come the “stripes” because they identify an instrument 
of widely-known quality. The black stripes, incident- 
ally, are obtained by a chemical treatment of the original 
polished metal. 


Identifying Strip Applied to All Models 


Today this strip is applied to all industrial controllers, 
either the recording, indicating or signalling type, Fig. 4, 
for both strip chart units and round chart instruments. 

When a major redesign program was started on pre- 
cision laboratory measuring instruments, beginning with 
a Wheatstone bridge, it was natural that the tie-in for 
family resemblance should echo in some way this ver- 
tical stripe motif. The illustration of this instrument, 
Fig. 1, shows how this was done. Positioning this band 
off center on the end panel is more effective than a bal- 
anced design and permits it to be placed in the position 
normally occupied by the “&” in the company name. 
Block lettering is in conformance with established style 
on the industrial instrument line, although the letter 
spacing is an innovation. Note that the striped section 
is only a “spot” around the initial emblem. To carry 
the striping the entire length of the strip would be too 
flashy fot a precision instrument. We sought simple 
dignity. 

Material for the box walls is aluminum and is gray to 
get away from the old established black or mahogany. 
Some may decry the abandonment of the traditional pol- 
ished mahogany box. It was dropped for the very prac- 
tical reason of a somewhat critical supply situation. 
Even in a city the size of Philadelphia, there are only a 


tew cabinet makers competent to do this fine work. 
Going to metal opened up possibilities for more flexible 
sources of supply, and also facilitated modern appear- 
ance and permitted standardization in stock sizes. In 
wood, it is almost too easy, for example, to make a box 
a 14 in. shorter, longer or deeper than the previous ones. 
Metal also lends itself to typing with the desired fam- 
ily characteristics, besides being stronger and not sub- 
ject to moisture absorption nor cracking due to shrink- 
age. A wider range of finishes may be used also. 


Metal Box Design is Modern 


Construction of the box is novel. The four side walls 
are made of a single piece of extruded aluminum which 
is bent into final shape on a hand brake after first hav- 
ing 90 deg notches milled at each of the four corners. 
The butt joint is not at a corner but part way across one 
end panel and is concealed by the vertical identifying 
strip previously mentioned. Extrusion provides the hor- 
izontal trim lines which are thus carried around the 
entire base, giving it continuity and an added appearance 
of solidity. These lines also give better proportions to 
the rectangular side panels by reducing the apparent 
height. To us the effect is quite modern. The design 
is flexible to the extent that different box proportions 
are obtained by varying the positions of the notch cuts 
on the back side of the extrusion. 

The next step was to apply the same identifying motif 
to a moving-coil type galvanometer, again replacing the 
traditional mahogany box with a metal case, Fig 5. Ex- 


Fig. 6—Although there are opportunities for “family” 

design of the ventilated box, it is still considered good 

functional design to leave the decade switch points ex- 
posed on the cover of this Wheatstone bridge. 
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cept for proportions, the treatment is very similar to 
the Wheatstone bridge. Off-center placement of the 
identifying strip is again dictated by the company name, 
which in this instance is balanced in the panel space 
horizontally, but off-center vertically. Placement of 
the zero adjustment knob is complementary, that is, off- 
center horizontally, centered vertically. This case does 
not lend itself to the bent extrusion design. Instead, 
the face plate is die cast aluminum, and sides and top 
ere sheet aluminum in wrap-around form. 

As time permits, other L&N electrical instruments 
will be styled in keeping with the above. It is our feel- 
ing that with the emphasis industry is placing on re- 






search and development and the attendant publicity, even 
in the picture magazines, as to laboratory facilities, 
more attention is going to be given to the appearance of 
instruments in making their selection. Good appearance 
is a design factor generally obtainable at little or no 
extra cost. Instrument designers will, we feel, add it 
to their responsibilities. ooo 





Daylight Stroboscope for Ignition Timing 


RALPH MANSFIELD 
Auto-Test, Incorporated 


ECHANICAL and electrical requisites for timing 
an automobile engine are provided by timing 
reference marks on the flywheel and adjustments of the 
ignition breaker. Easy checking of timing is thus pos- 
sible under static conditions, but not with the motor 
running. For service adjustments, a stroboscopic meth- 





Fig. 1—Power supply, trigger circuit and stroboscope 

lamp contained within this plastics housing deliver a 

60,000-lumen flash of blue-white light for automobile 

engine timing. Two leads go to the 6-volt battery supply, 
one to a spark plug. 
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od of observing timing is needed. A simple strobo- 
scope can be made by connecting a neon glow lamp 
either in series or in parallel with a spark plug lead, 
but this method produces low illumination of a color 
providing little contrast. In addition, cylinder ignition 
is prevented, and the impedence of the line causes some 
time lag. 

Higher light intensity can be obtained with a high 
voltage neon tube. By supplying the tube from a d-c 
source with voltage just under the breakdown, a trigger 
circuit from the spark plug, capacity coupled to the tube, 
will then trip the tube at ignition frequency. But color 
and output of the lamp are still unsatisfactory for field 
use. The principal difficulty is that only 7 to 20 per cent 
of the total radiated energy in the spectrum of a neon 
lamp is useful for illumination. 

For acceptable stroboscopic performance, a timing 
light should have: 

1. Illumination level at least 10 times that of a neon 

lamp 
. Light output with high content of all visible com- 
ponents in spectrum 

3. No interference with spark voltage 

4. Independent trigger power supply 

5. Convenience in use, sturdy design and low in cost. 

All five of these requirements were met in the design 
of the new stroboscopic unit shown in the accompanying 
illustration. Light source is a special cold cathode lamp 
developed for this service by Sylvania with a T8 envelope 

(Continued on page 172) 
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Hectrical VS Mechanical Control | 


Analysis of existing mechanical methods 
of controlling the output of transformer- 
type arc welders led to the adoption of a 


saturable reactor, with its rheostat ad- 


justment simplifying the structural de- 
sign and providing for remote control. 


in production and repair work indicated the desir- 

ability of designing a line of transformer-type arc 
welders to supplement an existing line of d-c motor gen- 
erator type machines. With alternating current, the 
nearly complete elimination of arc blow created by the 
arc’s own magnetic field often allows handling higher 
welding currents than would be possible with d-c equip- 
ment. Faster work and sound welds, together with an 
appreciable increase in overall efficiency, make a-c weld- 
ers the better choice for about 70 per cent of all weld- 
ing jobs. 


[ Fe production IMPORTANCE of a-c arc welding 


Analysis of Existing Designs 


When it was decided to develop the new line of P&H 
a-c welders, careful study was made to determine which 
features would be of primary importance to the user. 
l'irst step was to test and analyze existing designs on 
the market. Such welders can be classified into two 
groups: Machines with a limited number of heat sta- 
tions, such as the plug-in type or selector switch current 
control; and those with continuous, or stepless control. 


Fig. 1—Three conventional methods of continuously vary- 
ing current output of transformer-type welders: (A) Mov- 
able coil which changes distance between primary and sec- 
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Welders with continuous current control fall into 
three design classes: 
1—Movable coil 
2—Movable core 
3—Reactor with movable core. 


The first group achieves the desired output control by 
mechanically changing the distance between the primary 
and secondary coils of a transformer (A, Fig. 1). The 
cluser the coils, the better is the electro-magnetic link- 
age, and consequently the higher the output. With in- 
creasing distance between the coils the output decreases 
correspondingly. 

Arranging a mechanically movable magnetic core be- 
tween the primary and the secondary coils of the trans- 
former, as at B, gives a similar effect. This variable 
magnetic shunt makes changing of the “linkage” pos- 
sible and allows a corresponding output control. 

Welders with movable coils and those with movable 
magnetic shunt show a variation of the secondary volt- 
age at no-load or open-circuit voltage depending on the 
location of the coils or shunt. The open-circuit voltage 
is lowest for the minimum output position and higher 
for higher output adjustments. Normally a higher 


ondary; (B) movable shunt core which changes the flux 
linkage; and (C) reactor with movable core in circuit of 
secondary load winding of a fixed ratio transformer. 
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1} of an A-C Are Welder 


S. OESTREICHER and H. S. KNOPOW 
Welder, Motor and Generator Division 
Harnischfeger Corporation 


Standard heavy duty a-c arc welder capable of delivering 
up to 500 amp at 40 volts. Welding current is adjusted 
by a saturable reactor controlled by rheostat on panel. 


open-circuit voltage would be desirable for the low weld- 
ing current settings. Therefore, the variation of open- 
circuit voltage is kept within reasonable limits for both 
types of welders. 

The third group, C, Fig. 1, uses a more or less stand- 
ard transformer with stationary coils and core, but the 
secondary is connected to the load through a three-leg 
reactor. Depending on the magnetic characteristic of 
the reactor it takes different current values to produce 
a given voltage drop in the reactor winding. By me- 
chanically moving the center leg of the reactor core, an 
air gap of varying size is introduced. The larger the 
gap, the higher is the current value necessary to pro- 
duce the required voltage drop and vice versa. 

For this type of welder the open-circuit voltage nor- 
mally is constant for the whole output range. In some 
instances transformers and reactors are combined to 
give even a slightly higher no-load voltage for the low 
output settings than for the high output. 

Many variations and combinations of these arrange- 
ments are in use. All of them require mechanically op- 
erated adjustments. Whenever remote output control 
is desirable, additional operating mechanisms and their 
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Fig. 2—Elements of saturable reactor. The minimum out- 
put corresponds to the minimum d-c excitation, and the 
maximum output, to the maximum d-c control current. 





controls must be provided in the designs. 

A combination of a transformer with a saturable re- 
actor seemed the logical step to overcome these disad- 
vantages ; the magnetic characteristic of a saturable re- 
actor is changed by electrical means, and no moving 
parts are required to achieve the desired output control. 
Fig. 2 shows the basic features of the saturable reactor 
which is used for output control of the P&H welders. 

Transformers used in connection with reactors have 
a comparatively small inherent regulation. In other 
words, the secondary voltage varies little with varying 
load. Furthermore, with a more or less constant arc 
voltage during welding, the required voltage drop 
across the reactor, too, must be practically constant. 
The arc voltage and the voltage across the reactor add 
up vectorally, Fig. 3, to the secondary voltage of the 
transformer, thus: 


Ve= V VZ—Vi where 
Vp = Voltage across the reactor 
Vs = Secondary voltage of transformer 
V4 = Arc voltage while welding 
Neglecting the ohmic resistance of the a-c reactor wind- 










Fig. 3 (left)—Are and reactor voltage add vectorially to 
transformer secondary voltage. Fig. 4 (right)—Magneti- 


zation curve of reactor core controlling welding current. 
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NNN 
25 volts 
Voltage (A) average 


Current (B) 


25 volts 


average 


Voltage (B) 


74.§ volts open circuit potential 


Fig. 5—Oscillographic traces of current and voltage 


wave forms of 300-amp welder with resistance load and 
(A) no air gap in control reactor, and (B) with 50 mil 
No d-c excitation on reactor in either case. 


air gap. 


Fig. 6—Inside view of standard heavy duty a-c welder. 
Saturable reactor is located below the main transformer. 
Dry disk rectifier, capacitor, fan are among components. 


ing, the voltage across the winding can be expressed as 
follows : 


Veax=lw Xr — Constant 
Where Jw == Welding current 
Xp == Reactor impedance 


The magnetization curve of the reactor core gives the 
relationship of ampere turns and flux density, and the 
corresponding impedance value Xz for each point can 
easily be determined. See Fig. 4. The impedance is 
high for low saturation and low for the highly saturated 
structure. The application of the d-c control circuit 
allows operation at any desired Xz value and the weld- 
ing current can be selected accordingly. As indicated 
in the above equations, the welding current varies in 
inverse proportion to Xp. 

The design of the reactor furthermore must insure 
that the output current does not show the characteristic 
flattening of the current wave of the standard saturable 
reactor. For example, the current wave as shown by 
oscillogram A, Fig. 5, will not give a good welding per- 
formance. The time during which the arc is extinguished 
in each half cycle is too long, and a rather erratic welding 
performance results. This current wave form can be 
changed by introducing an air gap into the magnetic 
path of the reactor. By selecting the corresponding 
values for core and air gap, the load current will show 
the desired wave form and consequently provide good 
welding performance. Oscillogram B shows how the 
flat part at the zero current point is eliminated. 

Referring back to Fig. 2, the air gap is between the 
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center leg and the upper yoke. This design introduces 
the air gap in the path of the magnetic lines which are 
due to the a-c (load) ampere turns. The (d-c) satura- 
tion (or pre-magnetization) of the outer parts of the 
reactor core is changed without forcing the magnetic 
lines through this air gap. 

Some additional advantages are obtained by the use 
of a saturable reactor in the welding circuit. Study of 
welding oscillograms shows that for approximately one 
to two cycles the starting current is higher than the 
short-circuit current of the given output position. At 
each striking of the arc a momentary current is induced 
in the d-c circuit of the reactor. The impedance of the 
reactor is correspondingly reduced and the momentary 
higher output current is the result. The inherent arc 
striking characteristic of the welder, therefore, is supe- 
rior to standard machines. The time of the increased 
current inrush is so short that there can be no detri- 
mental effect for any type of welding work. 

Mechanical design features of this type of a-c welder 
reflect the simplicity of the electrical control. With the 
rheostat knob on the front panel, cover and shroud can 
be removed without disturbing any connections. The 
transformer and the reactor are designed for simple and 
sturdy assembly. Coils and cores can be kept rigidly in 
place. Efficiency and economical production become the 
governing factors. The internal design is shown in 
Fig. 6. Placing the transformer on top of the reactor 
allows straight and short connections for all electrical 
circuits. The smaller machines, that is, the 150-, 180- 
and 200-amp models, employ “butt” joints in the trans- 
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Fig. 8—Separate power supply is provided for reactor rectifier, outlet for motor driven automatic welding head, re- 


mote control for main contactor and current adjustment. 
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former and reactor laminations. The transformers of 
the larger, 300- and 500-amp models are interleaved 
and only the reactor laminations are butt joined. In 
event of a coil failure it is therefore simple to open the 
core and replace the defective coil. Even major repairs 
are possible without disassembling the stacking com- 
ponents. Production and stock arrangements are sim- 
plified. The primary coils of the transformers or com- 
plete transformers can be exchanged for those of any 


Condenser tor power factor Gnd 
correction when specified Lf 


“13 Terminal board 


220 volts, 1-2 
“h Movols, 1-3 


‘ \ auieh 


/10vo/t 
fan motor 





Secondary 
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coil No.1 
Discharge 
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Output control —\ Ground 
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Fig. 7—Basic connection diagram of a-c arc welder with 
saturable-core reactor control of secondary current. 
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Superimposed h-f voltage is provided for inert-gas arc welding. 


desired voltage without a major disassembling problem. 
A fan motor on top of the assembly provides the 
necessary cooling air. This motor is totally enclosed 
and equipped with sealed lifetime lubricated bearings. 
Connection diagram of the basic industrial machine 
is shown in Fig. 7, A dry type rectifier supplied from 
a tap on the main transformer primary provides d-c 
magnetization of the saturable reactor, and control is by 
means of a potentiometer rheostat in the -d-c output cir- 
cuit of the rectifier. The control rheostats of the 150- 
and 200-amp welders:are removable and can be used as 
a remote control when connected by an extension cord. 
The larger, 300- and 500-amp models are equipped 
with a built-in control rheostat, and the remote control 
unit is connected by means of plug and receptacle. A 
remote control switch gives the choice of operation with 
the built-in or the external rheostat. The operator, 
therefore, has the possibility of changing the welding 
current simply and quickly right at the work, resulting 
in many cases in higher production and better welds. 
The cost of the rheostat and extension cord, or of the 
extension cord alone, depending on the different models, 
is low in comparison to the motorized or otherwise 
mechanically operated remote control components of 
welders that require movement of cores or coils. 
Additional features are easily incorporated in the 
basic design. Connection diagrams, Fig. 8, shows the 
arrangement of a welder built with the necessary con- 
trols for the operation of automatic welding heads. A 
built-in high frequency device also is available for opera- 
(Continued on page 176) 





Subminiature Tubes 


In Practical Application 


R. K. MeCLINTOCK 
Assistant to the Chief Engineer, Sylvania Electric Products Inc., Emporium, Pa. 


ADIO TUBE engineers have put more and more 
performance value into less and less physical 
space until diodes are now enclosed in %-in. 
OD tubing and triodes and pentodes in %4-in. and %-in. 
tubing. This trend to subminiature tubes was given its 
greatest impetus during the war in the development of 
tubes for the proximity fuze. But even before the war 
the requirements of higher and higher frequency of oper- 
ation demanded smaller and smaller tubes, from the acorn 
tube on down the line. A number of subminiature tubes, 
combining unusual ruggedness with small size, have 
since been developed to meet this growing trend and 
have been applied in an increasing number and variety 
of commercial and military equipments. Several of these 
applications will be discussed here. 

Multipurpose Test Instrument. One of the first 
commercial applications of subminiature tubes is that of 
the Type 1247 diode in the r-f probe of the Sylvania 
Polymeter shown in Fig. 1. Although this is primarily 
a serviceman’s instrument used for determining a wide 
range of voltages, current and resistance values, the r-f 
probe makes it capable of measurements up to 300 volts 
at frequencies in excess of 300 mc, thereby making this 
instrument a useful laboratory tool. The closeup view 
(Fig. 2) of the opened-up probe shows the position of 


the 1247 diode and associated circuit components. Input 
capacity of the tube is 3 mmfd; resonant frequency is 
well above 300 mc. Instrument accuracies of 5 per cent 
of full scale value are obtainable on the low-voltage scale 
and about 10 per cent of full scale on the 300-volt scale. 

Pulse-Time Airborne Telemetering System. In 
this application, the requirement of a small, lightweight 
system for use in small supersonic flight models dictated 
the use of subminiature tubes and printed circuit tech- 
niques packaged in a radial construction. The large 
amount of information desired requires 10 telemetering 
channels. A pulse system was devised and considerable 
emphasis was placed on miniaturizing the equipment 
since the space available in the model was only 0.3 cu 
ft. The weight requirement was 10 lb maximum. 

All the circuits in this airborne equipment are enclosed 
in one assembly made by printed circuit techniques. The 
radial construction is shown in Fig. 3. Twenty-eight 
T-3 tubes are incorporated—twenty-five Type 5634 
pentodes and three 6K4 triodes. Circuit wiring is print- 
ed and baked on a small sheet of Synthane plastics lami- 
nate capable of withstanding a relatively high tempera- 
ture. Necessary components are added and the assembly 
is then dipped and baked in Castolite, a special thermo- 
setting resin that aids in bonding the components to the 
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Several stimulating examples of 
product design where these tiny 
components combined with other 
subniniature circuit elements 
startling 


reductions in weight and size. 


have made possible 


base and also provides a required humidity barrier. 

Strip resistances are added last and trimmed to the 
correct value when the circuit is in operation. The 
resistance material used has the advantage of being flat, 
small and adjustable in value of conductive area. A spe- 
cial bake has been found to stabilize this material. After 
it is installed in these circuits, a very light coat of sili- 
cone varnish is sprayed over the assembled circuit to act 
as a water repellent and minimize the effects of humidity. 

As illustrated, the overall shape of the assembly can 
be recognized as a section of the model. End bulkheads 
hold the circuit sections securely, although each can be 
removed by sliding it out radially. Center cylinder con- 
tains all clip contacts needed to supply power, and to 
distribute and collect signals as required. At the end of 
the cylinder a clamping ring serves as the connector for 
distributing these signals and power. This unit weighs 
415 gm and occupies 89 cu in. 

The pulse transmitter itself, as shown in two versions 
in Fig. 4, operates at 217 mc. Two 6K4’s are grid- 
modulated by positive pulses from a cathode follower. 
Considerable power was desired from these tubes and 
it was found safe to operate them well over their normal 
ratings, although it goes without saying that this is a 
practice against which tube users are continually warned. 
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Fig. 1—Multipurpose test instrument suitable for lab- 
oratory as well as service use employs a r-f probe de- 


signed around a subminiature tube. Fig. 2—Detail of 
probe shows tube and associated components. 


But in this case, it should be noted,.the required opera- 
tion of the tubes is simply for the flight time of the unit 
under test. 

The two 6K4’s operating in push-pull deliver 40 watts 
peak power with 500 volts on the plates and 60 volts 
grid bias. As this is obtained from tubes rated at 3 watts 
maximum plate dissipation, it is obvious why it certainly 
is not recommended practice. In actual service, however, 
the tubes have been operated under these conditions for 
many hours without injurious effects. 

Decade Counter. Some of the most recently de- 
veloped techniques for miniaturizing circuit units have 
been used in a palm-size decade ring counter, a part of a 


complex computing device developed for the Department 
of the Army. It replaces a unit about ten times its size 
that used miniature T-5-% tubes in a conventional 
chassis construction. It is a “packaged” unit that rep- 
resents a combination of printed circuits, subminiature 
tubes and resistors, silver-wafer capacitors and ceramic 
plate subassemblies. 


In operation the entire unit represents a 0 to 9 digital 
ring counter with a self-contained transfer position. 
Accuracy is required to be absolute within a counting 
range of 0 to 5000 impulses per sec with pulses arriving 


either intermittently or in a continuous train. This 
counter can hold-the count for more than 24 hr and each 
conducting position extinguishes the previous position 
so that only the count-indicating position is conducting. 
The transfer position extinguishes itself. Operation re- 
quires a plate supply voltage of 100 volts. Since the 
specification called for a volume not exceeding 7% cu in. 
the use of subminiatures and printed circuits was an 
absolute necessity. 

The redesigned counter unit completely “packaged” 
is 2 in. in diam and 2% high, and contains 11 subminia- 
ture thyratrons, 80 resistors and 23 printed capacitors. 
The total wéight of this unit is only 444 oz—just 11% oz 
more than a single 6L6 tube. The aluminum sheet con- 
tainer is perforated to permit adequate air circulation 
for cooling as unit must operate at ambient temperatures 
up to 50 C. (Container is used principally for conveni- 
ence in handling.) A plug-in type of assembly is used 
to facilitate replacement. A copper strip band just above 
the base connects the ground points of all the ceramic 
plates or “cards.” Socket is a 20-pin Amphenol type. 

Arrangement and intercard connection of the eleven 
ceramic subassemblies is detailed in Fig. 5. The cards 
are so designed that each of them, including the transfer, 
or carry-over card, is tied to the next card in the same 
fashion. Each assembly consists of a Type SN-949C 
thyratron tube, seven Globar 44-watt resistors and from 
two to three capacitors. The thyratrons are rated at 100 


ma peak current with 6.3-volt, 150-ma heaters. Capaci- 
tors consist of a ceramic wafer about 0.020 in. thick, 
silvered on each side. The front and back views of a 
ceramic plate with the tube, resistors, capacitors and 
printed wiring are shown in Fig. 6. This plate as shown 
is identical with each of the other 10 ceramic assemblies 
and similar to the transfer card assembly. 

VHF Radio Receeiver. This is a 400-mc unit con- 
sisting of r-f stage, mixer and oscillator, a unit designed 
by the Sylvania Central Engineering Laboratory at Kew 
Gardens, Long Island, N. Y. Top view is shown in 
Fig. 7. Tubes use a circular pin arrangement and fit 
the 8-pin Cinch subminiature socket. The r-f tube is 
similar to the SN-1039A—a 6.3-volt, 150-ma sharp-cut- 
off pentode with a mutual conductance of 5000, 4-mmf 
input and output capacities and grid-plate capacity of 
less than 0.02 mmf. Radio-frequency stage gain is 3.2 
at a bandwidth of about 14 mc; r-f input gain is 2.2, the 
input resistance being matched to a 52-ohm coaxial input 
cable. Oscillator tube has 6K4 characteristics with cir- 
cular pin basing. Gain in the mixer stage is 14.25 with 
an intermediate frequency of 30 mc and bandwidth of 
350 ke. Oscillator is tuned below the incoming signal. 
Overall-voltage gain is 100 or 40 db and the image re- 
sponse is down 40 db. Plate voltage is 100 volts. 

Dimensions of the receiver are 5% in. long and 134 ‘in. 
wide and 1% in. high; %-watt resistors are used and 
most of the capacitors are Erie button type. Overall 
performance is somewhat better than that obtained by 
using miniature types 6AK5 r-f, 6AS6 mixer and 6J6 
oscillator. Order of tubes from left to right is SN-985 
r-f tube, SN-986 mixer and 6K4 oscillator. The 1PC 
miniature connector on the right side of the unit is the 
input connector. Output connector is located on the 
top between the mixer and oscillator tubes. The local 
oscillator tuning adjustment is on the left side along with 
the connectors for voltage supplies. 

Bottom view of this 400 m-c unit is shown in Fig. 8. 
Right-hand section contains the input tuner, the next 
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to the left is the r-f stage containing the SN-985 and 
double-tuned transformers, while the third section in- 
cludes the 30-mci-f coil. Oscillator coil may be seen to 
the left. The tubes are shielded to prevent feedback 
and oscillator radiation. Although it will be noted that 
considerable space appears to be wasted even in this 
rather compact unit, it should be borne in mind that this 
equipment was designed for the measurement of submini- 
ature tube performance and accessibility to parts was an 
important consideration. 

Miniature Audio Amplifier for LP Records. A 
miniature amplifier designed to be placed in one of the 
new 33% rpm long-playing (LP) record players is 
shown in Fig. 9. It consists of a 4-tube amplifier 
(three of which are illustrated) combined with a 
selenium rectifier. The circuit employs a 5638 pentode 
voltage amplifier, a 6K4 triode as a phase inverter and 
two SN-947C beam power tubes in a push-pull setup 
capable of 2.5 watts output at 5 per cent distortion. 
Plate supply voltage is 100 volts and the total drain 
about 72 ma. Frequency response and distortion are 
limited by the size and quality of the output transformer. 
Dimensions of unit are only 4 x 5 x 1 in., but even 
greater compactness could be gained by using still more 
ingenious methods of mounting the components. It will 
be noted that the tubes are socketed. This application 
was developed by the Electronics Section of the Sylvania 
laboratories. 

Packaged Units. An experimental packaged unit 
for a 10.7-mc i-f stage (see Fig. 10) employs a 5638 
subminiature pentode, which has a 6.3 volt, 150-ma 
heater and a mutual conductance of 3300 micromhos. 
The tube is wired in to a miniature base plug and placed 
in an aluminum shield can 7% in. square and 2 in. high. 
This unit has a gain of approximately 50 and a band 
width of 415 ke. Coils are on the opposite side of a 
phenolic strip and are permeability tuned. 

Still another packaged unit design combines a 
limiter-discriminator stage to be used in conjunction 
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with a shield can 13% in. square by 3 in. high and includes 
an SN-1016 subminiature as limiter and two 1N34 crys- 
tal diodes in the discriminator circuit. The SN-1016 is 
a 6.3-volt, 150-ma double-ended T-3 type with a con- 
ductance of 5000 micromhos. Bringing the plate lead out 
the top results in a grid-plate capacity of 0.004 mmfd 
and an output capacity of only 3 mmfd. Secondary cir- 
cuits are tuned for a peak separation of 300 kc and the 
discriminator output is essentially linear for a frequency 
deviation of more than 75 ke each side of center. This 
unit was also constructed to plug into a standard minia- 
ture T-5-%4 socket. 


Other Subminiature Applications 


Many applications of subminiature tubes are still in 
the restricted category. Some are still in the laboratory 
stage. The RCA License Laboratory Report of May, 
1948 describes a pocket portable receiver employ- 
ing battery-type 1C8 converter, 1W5 i-f, 106 diode- 
pentode and 1V5 power pentode plus an ingenious 
exponential speaker arrangement that results in an 
acoustic output usually associated with tubes of much 
higher plate current drain. Tubes 1C8 and 1W5 are also 
used in walkie-talkies built for the Forest Service on the 
West Coast. Recently exhibited (see Figs. 11 and 12) is 
the “Citizen’s Band” transceiver or walkie-talkie for 
civilian use employing subminiature types 6K4 and 1V5, 
the first equipment to be licensed by the FCC for this 
purpose. 

Three subminiature tubes (6K4 triode oscillator and 
two 1V5 pentodes in the receiver section) are used in 
this battery-operated Citizens Radio Corporation trans- 
ceiver for person-to-person communication. Printed 
circuits of course are also employed to reduce weight. 
Overall dimensions are approximately 6 x 3 x 1% in.; 
weight including microphone and antenna but without 
carrying case and batteries is only 11 oz. Complete unit 
weighs 2 lb. Range of operation is from 1 to 8 miles. 

(Continued on page 182) 
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Todays Product Designs 


Kux Machine Co. 


Massive Die Casting Machine 


Forming die castings weighing up to 
30 lb in zinc, machine is completely 
hydraulic in operation with electrical 
controls. Because of the high pres- 
sures used, hydraulic valves are oper- 
ated by pilot valves controlled by 
solenoids. Two timers are used in the 


electrical control circuit to provide for 
completely automatic cycle control in- 
itiated by a single pushbutton. One 
timer determines the duration of pres- 
sure applied to injected metal. When 
this times out, the injection plunger 
returns, and initiates the second timer 


to control chill period. At end of cool- 
ing period, die plate opens, casting is 
ejected and machine stops. As a safety 
measure, limit switches prevent injec- 
tion until die plates are closed home. 
Separation stop provides an automatic 
‘dwell in closing or opening motion. 
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Endurance Tester for Wire 4 


Single endurance tests of wire specimens 
can be completed in a few minutes by 
this high speed tester, rapidly enough 
to be used for acceptance testing and 
inspection for wire of 0.005 to 0.030 in. 
diam. (See ELECTRICAL MANUFAC. 
TURING, September 1948, page 86). 
One end of wire specimen is clamped in 
a chuck driven by a synchronous motor; 
the other end is placed in a stationary 
bushing positioned to produce the de- 
sired curvature and stress. 


Hunter Spring Co. 
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Band Saw with Short 
Length Motor 


Formerly powered by a 3 hp 900 rpm 
shaftless type motor which required a 
rigid mounting, design was first changed 
to a standard motor mounted on a shelf 
outside of frame with a hood over the 
motor to protect it from falling dust and 
chips. Recent redesign now incorporates 
an axial air-gap motor to simplify motor 
mounting. Short axial length eliminates 
overhang, brings outboard end of motor 
within frame of saw. 

Column of saw is a 

single casting; alu- 

minum saw wheels 

are dynamically bal- 

anced and provided 

with an internal ex- 

panding brake inter- 

locked with stop 

pushbutton. Motor 

control housed in 

column has overload 

and undervoltage 

protection. 


J. A. Fay & Egan Company 


Mierofilm Camera 


Camera, enlarger and printer are 
combined in this new microfilm 
machine which takes work up to 
42 in. wide at speeds up to 40 ft 
per min. Camera head motor is 
two-speed hysteresis type with a 
variable speed drive for enlarg- 
ing and photography. Adjustable. - - 
auto-transformer compensates for 
variations in line voltage; series 
rheostat controls intensity of 
printing light. Picture is made 
with both copy and film in mo- 
tion; film is fed and printing 
light energized automatically 
when work enters machine. Copy 
is fed face down; lens and film 
are beneath. Optical system folds 
image, reducing overal] height. 


Diebold, Incorporated 
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Fast Traverse 
100 Ton Press 


Direct connected to a radial piston 
pump, a 40 hp motor gives this large 
press a rapid traverse rate of 770 in. 
per min, with a pressing rate of 146 
in. per-min under full load. Press is 
entirely self-contained, with electric 
controls providing manual precision 
travel control for die set up, semi- 
automatic single cycle, or full auto- 
matic continuous cycle operation. Both 
speed and pressure are easily ad- 
justed. Press frame is a combination 
of castings and weldments, with two 
pre-loaded tie rods locking the assem- 
bly together. Head incorporates hy- 
draulic cylinder with power ram 
which actuates main slide. Maximum 
pressure can be obtained at any point 
in the ram stroke. 


Hydraulic Press Mfg. Company 


Infra-red Heater Erases 
Reeordings 


Prevous recordings on vinylite disks 
are erased by heat in this small auto- 
matic unit to prepare disk for another 
recording. Operator places disk on 
spindle, secures it with retaining knob, 
and presses start button. Switch oper- 
ated by closing lid starts motor and 
energizes heating elements. Centrifu- 
gal force keeps disk flat while heat is 
applied for 20 sec. At end of timed 
period, lid raises, heat is disconnected 
and motor spins to a stop to cool rec- 
ord. Erasing makes use of “memory” 
property of vinylite, which tends to 
restore surface to condition prior to 
recording when heated to flow point. 


Soundscriber Corporation 
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Contained within a housing only 6 in. long, 
2% in. wide and 1% in. deep is a complete 
radio transmitter and receiver. Operating 
on frequency of 465 mc this unit has a 
transmitting range of one to eight miles 
depending on terrain and weather condi- 
tions. Total weight including microphone, 
headset and antenna is only 11 oz. Unit 
employs printed circuits and subminiature 
tubes (more fully described on page 99). 
When not in use, antenna is folded and unit 
is carried in leather case with batteries. 
Citizens Radio Corporation 


Noblitt-Sparks Industries, Inc. 


Heat Indicating Iron 


In addition to a thumb- 
operated thermostat, this 
new iron has an indicator 
showing temperature of 
sole plate. Rod type 1000- 
watt heating element is 
cast into aluminum alloy 
sole plate. One-piece plas- 
tics handle incorporates a 


Personal Radio Transceiver 


heat shield over the metal top shell, 
and has thumb rest on both sides 
for right or left hand use. 


Timer Controlled Pneumatic Riveter 


To replace operator judgment as 
to length of hammering cycle, this 
air driven rivet setting machine in- 
corporates an electric timer ini- 
tiated by a foot switch to assure 
operation for the full desired ham- 
mering cycle. Hold-in of the time 
relay is adjustable from 0.2 sec to 
as much as 3 min. Timer controls 


a solenoid valve in air line to the 
air motor which rotates the ham- 
mer piston. Lower anvil is elevated 
to riveting position by a toggle 
mechanism operated by the foot 
treadle which closes timer switch at 
end of stroke. Machine is equipped 
‘with pressure regulating valve, 
pressure gage and air filter. 


Hill Machine Co. 









































Cireular Sereen Television Receiver 


Larger picture with circular screen, higher vol- 
tage for increased brightness, and simplified tun- 
ing are features of this new television receiver. 
Major tuning controls are reduced to two by cir- 
cuit which maintains picture brightness and con- 
trast, focus and audio volume constant when 
changing channels. 
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Zenith Radio Corporation 


* 


Laboratory Wear Tester 


Electrical controls now added to the basic abrasion 
tester increase its range of use. New features include 
a vacuum pump with suction control for removing 
dust from specimen, and a built-in timer for fixed 
control of test period. Suction motor speed is con- 


trolled by a variable ratio transformer. 
Taber Instrument Corporation 


50 KW High Frequency Heater 


Spark gap type for hardening, annealing, stress 
relieving, brazing, soldering or melting. All-steel 
construction including frame, base and panels, 
is a feature of this redesigned high frequency 
heater. Operating controls including a recessed 
handwheel have been arranged for greater con- 
venience. Fiber glass insulation is used in the 
high voltage side of the main transformer. 


Lepel High Frequency Laboratories, Inc. 
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Ex-Cell-O Corporation 


Six Station Trunnion Machine 


Performing both roughing and finishing 
operations, this six station trunnion ma- 
chine has power indexing, hydraulic actu- 
ated heads and hydraulic work clamping. 
Rapid forward traverse and rapid return 
are controlled by solenoid valves, with cam 
controls for intermediate feed. Two 3-hp 
motors supply power for the two end 
hydraulic power units; a 5-hp motor drives 
a hydraulic power unit for rear feed; two 
2-hp motors drive hydraulic pumps; a 1-hp 
motor is direct connected to a coolant pump, 


Sounds the ‘A’? for Musie Makers 


Electronic device sings out an uninterrupted and 
constant pitch note — in either of two tone qualities 
— for tuning musical instruments. Consists of a tone 
source in the form of a resistance stabilized Hartley 
oscillator in which a “flute” signe. is taken from a 
winding in the tank transformer, or a “reed” signal 
is derived from pulsating current in the stabilizing 
resistor. Pitch is independent of temperature. 

C. G. Conn Ltd. 
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and a 14-hp motor is used for the 
power index mechanism. All motors 
are 1200 rpm. Standard hydraulic 
slides at each end of the machine 
carry multiple spindle heads and 
their drive motors. Coolant is mani- 
folded to each station. Production 
rate is 55 pieces per hr. 


Report on P| ( | 


LLCS tor 1948 


New polystyrene formulations dominate last year’s de- 
velopments. Expanding rearmament program points up 
sharply industry’s interest in Army-Navy research ac- 
tivities channeled toward improved plastics materials. 


JOHN DELMONTE 


Technical Director 
Plastics Industries Technical Institute 


proach the billion dollar mark, reflecting the 

momentum gained during the war years. True, 
it experienced its share of strikes among the major raw 
material manufacturers, but the spontaneity of response 
to the annual plastics exposition in the late Fall, dis- 
pelled the fog of uncertainty. While the kinetic energy 
of the industry can be measured in terms of dollars and 
cents, its potential energy is appraised by the influx of 
new materials and equipment. That many of these mate- 
rials are of fundamental import to designers of elec- 
trically operated products presages a continued healthy 
relationship between the plastics industry and the elec- 
trical manufacturing field. 

Major materials manufacturers displayed their optim- 
ism by very noteworthy plant expansions during 1948. 
E. I. du Pont de Nemours & Company’s new plant at 
Parkersburg, W. Va., represents the company’s greatest 
single expansion in the plastics field. The Bakelite 
Company expanded its vinyl production at Ottawa, III., 


[LD = 1948 the plastics industry began to ap- 


and appreciably increased its material capacity at other 
locations. Glenn L. Martin Aircraft Company and Mon- 
santo Chemical Company both commenced production 
of the important vinyl chloride resins; while Interlake 
Chemical Corporation withdrew from the molding com- 
pound field to specialize on liquid resins for coatings. 
Raw materials for plastics and coatings will be greatly 
enhanced by the pioneer efforts of Shell Chemical Com- 
pany who placed into operation at Houston, Tex., in 
September, a plant for synthesizing glycerine from 
propylene, a byproduct of petroleum cracking opera- 
tions. Practically all glycerine hitherto has come from 
waste fats and oils. Koppers Chemical Company made 
significant contributions to the production of poly- 
styrene. 


Material Developments 


The pre-eminence enjoyed by phenolics, urea and 
melamine formaldehyde as thermosetting molding mate- 
rials will now have to be shared by fast curing alkyd 
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An example of how sound plastics engineering 
and effective appearance styling go hand in hand. 
This compact portable electric sander (Moto- 
Sander) features a molded Bakelite phenolié com- 
bination cover and handle that provides eye-appeal 
and ease in handling, plus electrical insulation. 
Housing of sander is a high-tensile-strength die 
casting. Total weight is 2, lb. Operating on 110- 
120 volts, 60 cycles, sander provides 7200 strokes 
per min. Molded by Chicago Molded Products 
Corp. Dies designed and made in its toolroom. 





molding compounds. (1)* Curing at temperatures of 
300-310 F these materials permit as many as 2 or 3 
cycles per min for smaller articles, a production ex- 
perience unknown to molders of thermosetting materials 
using conventional equipment. This fast cure will, how- 
ever, necessitate very rapid mold closing action. With 
an ASTM arc resistance of 200 sec, a heat distortion 
of 350-400 F and good dielectric characteristics, the 
properties of the alkyds are slanted toward electrical 
applications. 

Halogenated plastics have been joined by trifluoro- 
chloroethylene, produced by M. W. Kellogg Co. Still 
too expensive for wide application, it possesses some of 
the high temperature and chemical resistance of the 
earlier Teflon materials, with a greater ease of injection 
molding and extruding. Dielectric strengths of 2500 
volts per mil for 6-mil thickness are reported. (2) With 
new developments in the manufacture of fluorinated 


1 Italic numbers in parenthesis refer to cited references at the end of 
the article. 
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Dremel Manufacturing Co. 


compounds, such as the reaction of hydrogen fluoride in 
pyridine, costs of these materials should come down, as 
their properties are quite outstanding. (3) 

Another new group of materials, known as “Epon” 
resins, were developed by Shell Chemical Company from 
bisphenol and epichlorhydrin. They show considerable 
promise in fast drying oleoresinous varnishes ; possess- 
ing good weathering characteristics. (4) 

Polystyrene. Practically a separate section may be 
written about polystyrene and its many facets. An out- 
standing thermoplastic for the electrical industry, it 
merits particular attention. For the first time in the 
history of modern plastics, phenolic molding compounds 
yielded number one position in monthly production 
volume to another material—polystyrene molding com- 
pounds. While strikes in phenol production units may 
account for this in part, the increase of polystyrene pro- 
duction capacity has given fair warning. It is expected 
1949 polystyrene capacity will reach 200,000,000 Ib. 

The trend towards higher temperature resistant ther- 


Lightweight, flexible, humidity-resistant polystyrene was 
chosen instead of a ceramic for the printed-circuit base 
(left) of a compact high-fidelity electronic hearing aid 
(Telex “99° ). The transparent plastics wafer is only 0.025 
in. thick, 1-11/16 in. long, 1-5/32 in. wide. Weight is 0.9 
gram. Circuit is silver-printed by silk-screen process. Cen- 
ter, an example of the growing acceptance for polystyrene 
in radio cabinets owing to light-weight, high dimensional 
stability and color possibilities. Here a maroon-colored for- 
mulation is used for a Montgomery Ward portable receiver. 
Interesting design point is fact that the cover and end 
bells, although of unrelated shapes and volumes, were cast 
in one mold (even though cover varied from 1/4 to 3/32 in. 
in thickness). Holding the contour of the covers was a 
critical point, but the required close tolerances were main- 
tained through the use of special shrink fixtures. Right, 
another use for polystyrene: Glass-mat battery plate sep- 
arators bonded with polystyrene prove insoluble in the . 
electrolyte, thus prolonging battery life. 
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moplastics is well evidenced in Polystyrene P-8, pro- 
duced by the chemical division of the Koppers Company. 
Crystal clear polystyrene with a heat distortion tempera- 
ture range of 200-210 F has been produced. This mate- 
rial was recently described in ELEcTRICAL MANUFAC- 
TURING. (1) Other new high heat distortion polysty- 
renes include Monsanto’s Cerex X-250, with a heat 
distortion of 215-225 F. (5) 

Polystyrene material developments during 1948 also 
emphasized toughness. Styron 475 by Dow Chemical 
Company displayed three to five times the impact 
strength and ten times the elongation of standard mate- 
rials. (6) Improved light stability was made possible in 
other formulations by the same company. The power 
factor of halogenated polystyrenes was stabilized under 
extremes of environmental influences through the addi- 
tion of a very small amount of dicyclohexylamine. (7) 
Whereas the power factor might increase rapidly under 
high humidities, the latter additive will alleviate the 
condition. It is also noteworthy that increasing atten- 
tion is being given to the annealing of polystyrene 
molded articles. Electrical manufacturers who: may 
have experienced crazing of polystyrene components, 
will find that stress relief of parts is obtained by placing 
them in hot water bath just below heat distortion 
temperature. 

Copolymers of polystyrene received their share of 
attention. A low-loss thermosetting binder for fibrous 
sheets, developed by Westinghouse, received its letters 
patent in April, 1948. It is prepared from 75-95 parts 
of styrene and 5-25 parts of a reaction product between 
maleic anhydride and castor oil. (8) Two good electrical 
insulating materials, styrene and isobutylene, were 
copolymerized to form the S-50 and S-60 polymers of 
the Enjay Company, Inc. The presence of isobutylene 
plasticized the styrene to yield a more flexible product. 
Properties of the polymers appear in Table I, page 101. 

Union Bay State Chemical Company announced 
availability of a new copolymer of 75 per cent styrene 
and 25 per cent isoprene. (9). It was recommended as 


ye 


for 


a compounding agent for natural and synthetic rubber. 
Other high styrene copolymers, such as those with buta- 
diene, were compounded with natural and synthetic rub- 
bers to yield very tough products. Properties may be 
varied at will depending upon the proportion of rubber 
to resin, and the fillers used. One group of commercial 
materials appearing. in 1948 was the “Tuf-Lite” com- 
pounds by Goodyear Tire & Rubber Company. (10) 
Emphasis was placed upon high impact strength. Heat 
distortion of typical compounds averaged from 130 to 
140 F. 

Combinations of resins and rubbers were also pro- 
duced by other companies, such as U. S. Rubber Com- 
pany. In the presence of butadiene acrylonitrile elas- 
tomer, vinyl resins are plasticized to yield tough impact- 


Celanese Corp. of America 
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resistant sheets (10-18 ft-lb per in. Izod impact test) 
possessing good electrical and thermal properties. (11) 
The newly developed elastomer-plastic compounds will 
attract the attention of electrical manufacturers, because 
they offer high impact qualities not encountered in gen- 


eral-purpose molding compounds. As their heat resist- 


ing properties are improved they will undoubtedly 
receive a greater share of attention in the design of 
electrical components. 

Styrenated drying oils and their varnishes will become 
better known to electrical manufacturers. Prepared by 
cooking various drying oils (50-60 percent) with styrene 
and alpha methyl styrene (40-50 per cent), compounds 
are formed which will yield fast drying hard films with 
good electrical properties. At least one manufacturer 


Hercules Powder Co. 
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offered oleoresinous varnishes with styrenated drying 
oils during 1948. 

Polyethylene. Among the other synthetic resins which 
experienced new developments during the year were 
the polyethylenes. With applications of films and molded 
parts (see under Applications, in a latter section of this 
discussion) making greater inroads into the electrical 
industry, the major materials manufacturers are work- 
ing actively to improve the quality of their products, and 
new production capacity can be expected shortly. Im- 
proved water vapor resistance through the addition of 
micro-crystalline wax is a significant gain (12), while 
efforts to develop polyethylene emulsions bear watch- 
ing. (13) 

Silicones. The wealth of material appearing from the 
silicones portends the important applications now pend- 
ing. A whole galaxy of patents on silicones appeared 
during the year, the scope of which is so broad, as to 
defy a brief, rational analysis. However, of commercial 
varieties, the availability of GE 12509 as a silicone 
adhesive will be welcomed by manufacturers confronted 
with bonding problems. (14) 

An interesting specification issued by the Dow-Corn- 
ing Corporation in April, 1948, covers the procedure 
for rewinding d-c motors with silicone electrical insula- 
tion. It is pointed out that motors rewound in accord- 
ance with these recommendations “should have ten times 
the life and ten times the wet insulation resistance of 
motors rewound with Class ‘A’ or Class ‘B’ insulation.” 
Complete detailed notes are given on the insulation for 
all motor components with silicones. Progress in the 
silicone-glass cloth insulation has been significant in the 
Navy electrical insulation materials program. (15) 

Vinyls. New developments in vinyl resins extended in 
several directions. Emphasis still appears upon copo- 
lymers and public interest was attracted to vinyl chlor- 
ide-acrylonitrile fibers and films, which displayed good 
chemical resistance and were nonflammable (Vinyon 
-N). (16) Asbestos, impregnated with an alkyd-vinyl 
resin formulation has proved to be a good material for 
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conmumutator bars. Designated as Micarta 8564, the ma- 
terial may be punched, sawed and fabricated. (17) 

Miscellaneous. 1. Among miscellaneous material de- 
velopments during 1948 the cold vulcanized synthetic 
rubbers have established a long-to-be-remembered mile- 
stone. With the discovery of accelerators for polymer- 
ization at low temperature, GR-S rubbers can now be 
produced at 0-41 F. Physical properties of these rub- 
bers are far superior to any other rubber, either natural 
or synthetic, (18) 

2. A new low-temperature-setting casting composi- 
tion, “Calcerite,” entered the field of industrial casting 
compounds. Excellent arc resistant qualities are noted 


among other good properties of this material. (19) 

3. A new “Scotch” tape for bonding metals is reported 
to develop shear strengths of 3500 psi. (20) The adhe- 
sive film sets under heat and pressure. 

4. Improved formulations of cellulosic molding mate- 
rials offering higher temperature resistance and flame 
resistance, permitting the introduction of cellulosics into 
small motor housings. Dimensional stability is also 
most important for these applications and indications 
are that decided improvement can be expected in the 
new heat-resistant cellulosic compositions. (21) 

There are significant trends in plastics processing 
equipment that should influence the product designer. 


Army-Navy Research Influences Plastics Developments in 1948 


With the rapidly mounting tempo 
of the rearmament program, the re- 
search and procurement activities of 
the various Army and Navy units are 
definitely coloring the entire plastics 
picture. This influence extends not 
only to new materials but also to per- 
formance standards and test proce- 
dures. This was underscored in a 
group of papers presented by Army 
and Navy representatives at the Re- 
mobilization Program session of The 
Society of the Plastics Industry in 
conjunction with the Third National 
Plastics Show last Fall in New York 
City. 

John B. Alfers, head of the plastics 
section, Bureau of Ships, reiterated 
that “dielectrics are considered the 
single most important element which 
is assembled to produce an electrical 
equipment.” As plastics are so large- 
ly employed in insulating applica- 
tions, the importance of improved 
plastics for shipboard apparatus hard- 
ly needed amplification. The charac- 
teristics desired by the Bureau in in- 
sulating materials were summarized 
as follows: 

(1) Stability of electrical and me- 

chanical properties over a wide 

temperature range, especially at 

high temperatures of the 200 C 

order. 

(2) High resistance to electrical 

arcs and tracking over spacings as 

short as 1/64 in. 

(3) High mechanical strength and 

resistance to shock when used in 

small cross-sections. 

(4) Intrinsic water repellent sur- 

face and low water absorption 

characteristics to insure mainte- 
nance of electrical properties un- 
der severe moisture conditions. 

(5) Very high ignition tempera- 

tures and rapid self-extinguishing 

features. 

(6) Low dielectric loss character- 

istics for electronic uses. 


(7) Ease of production, fabrica- 

tion and use. 

The promising properties of mela- 
mine-bonded and silicone-resin-bond- 
ed glass fiber laminates were dis- 
cussed. (A detailed report appeared 
recently in Electrical Manufactur- 
ing.) (15) The fluorocethylene group 
of plastics is also within the Bureau’s 
purview. 

For the Signal Corps Engineering 
Laboratory, Emile McK Beekman, 
chemical engineer, discussed basic 
objectives in improvement of synthe- 
tic resins in terms of tropicalization, 
winterization, miniaturization and 
ruggedization of Signal Corps equip- 
ment. He discussed Signal Corps in- 
vestigations in nylon - fabric - base 
phenolic and melamine laminates. 
In molded thermosetting materials, 
he pointed to the “great need for a 
material combining the dielectric 
properties of the best electrical grade 
of phenolic materials with the arc 
resistance of the melamine materials 
without embodying the high shrink- 
age characteristic of the melamines.”’ 

In rigid thermoplastics an “ideal” 
specification was visualized for a 
“material that combines the dielec- 
tric properties of polyethylene, the 
heat resistance of polydichlorostyrene 
and the toughness of nylon.” If such 
a material could be developed, wide 
use was seen for it in coil forms, 
crystal holders and similar compon- 
ents, and for molded capacitors, 
small terminal plates, etc. 

Discussing plastics for Ordnance 
Department applications, Dr. Lucius 
Gilman, Picatinny Arsenal, empha- 
sized that in such applications, the 
selection of material is strictly on a 
utilitarian performance basis. Plas- 
tics are used by the Ordnance De- 
partment in order to take advantage 
of certain unique properties not ob- 
tainable from alternative materials. 
An interesting and important point 


_performance. 


brought out by Dr. Gilman was that 
in many instances an advantageous 
use is made of a property generally 
considered a disavantage. 

The importance of providing more 
extensive engineering data was strong- 
ly stressed. In addition to standard 
engineering data, Dr. Gilman urged 
that such “advanced” data as damp- 
ing characteristics and impact data at 
high rates of loading be provided. 

Standards of performance were 
discussed by I. L. Rosenheim, chief 
materials section, Army-Navy Elec- 
tronic and Electrical Standards Agen- 
cy, Ft. Monmouth, N. J. The basic 
reason for most failures in the use of 
plastics, Mr. Rosenheim said, is in 
the use of improper standards of 
These may be in the 
evaluation of the material, the mold- 
ing process, or the application itself. 

The danger of considering primary 
characteristics only, while ignoring 
subsidiary factors, was also stressed. 
In terms of some specific military 
equipment, this may involve, for ex- 
ample, environmental conditions of 
temperature and humidity, dimen- 
sional instability caused by absorp- 
tion of moisture, and conditions of 
transportation. 

Adequacy of standards of perform- 
ance was discussed, and it was empha- 
sized that such specifications must 
be not only adequate but complete. 
Where the required characteristic is 
not covered by some standard test 
method, such as the corrosiveness of 
plastics, field tests must be made. 

In general, Mr. Rosenheim weight- 
ed the advantages and disadvantages 
of the performance type and formu- 
lation type of plastics specification. 
The combination type (formulation- 
performance) seems to be indicated. 
But a specification, it was made clear, 
must be realistic, it must apply to 
plastics commercially procurable, or 
termed a“development specification.” 
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Larger capacity injection molding machines are now on 
their way and a number of 32-0z and 40-oz units will 
soon make their appearance. Components for interiors 
of electrical refrigerators and radio cabinets are among 
the first articles produced. As in the past, the odorless 
and tasteless polystyrene is featured in food storage com- 
partments. More efficient designs of the plasticizing 
chamber have resulted in better heat transfer. One 
advance in this direction was made possible by the devel- 
opment of internally heated torpedoes or spreaders 
within the plasticizing chamber. 

In the field of extrusion, the “Milstruder” has been 
designed to permit plastics processors to control the 
formulation of thermoplastics for extrusion. By intro- 
ducing material blending rolls before the “screw-stuf- 
fing” chamber, National Rubber Machinery Corp. makes 
provisions for prior compounding of plasticizers and 
resins, allowing a greater latitude of property control by 
the extruder, particularly of vinyls. 

High frequency preheating of molding materials, bond- 
ing of glue lines, and seam welding of thermoplastics 
film have been in vogue for several years. Three of the 
patents covering this equipment for plastics processing 
appeared during 1948. (22) 


Applications 


Plastics applications during 1948 were as in the past, 
distinguished by their utilization as components for elec- 
trical and electronics devices. There were not too many 
startling innovations revealed during the year, though 
one cannot help but get the impression of improved 
quality and performance, as materials manufacturers and 
processors strive to achieve success in an increasingly 
competitive market. While new applications of plastics 
in the electrical industry are far too numerous to attempt 
a complete coverage, significant examples are described 
below : 

Polyethylene Telephone Cable. Covered by thin cor- 
rugated aluminum over which is extruded a jacket of 
polyethylene, a telephone cable for use between the ex- 
change and telephone subscribers has been developed by 
Bell Telephone Laboratories. Polyethylene sheaths 
combine flexibility with excellent resistance to water. It 
is also important to note that in developments of poly- 
ethylene cables, physical separation be maintained be- 
tween the polyethylene and plasticized resins as insula- 
tion or coating. A slow migration of some plasticizers to 
polyethylene may adversely affect electrical properties. 

Magnetic Fluid Clutch. An interesting application of 
silicone oils is found in the new magnetic fluid clutch 
developed at the National Bureau of Standards. In this 
device it is found that at extreme operating temperatures, 
the relative constant-viscosity silicone oils will be indis- 
pensable to uniform performance. The finely divided 


Table I—Typical Properties Styrene- 
Isobutylene Copolymers 


“| Type S-50 





Property Type S-60 


Specific gravity 

Heat softening point, deg C 
Tensile strength, psi 
Elongation, per cent 


Source: Enjay Co., Inc. 
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Articles on Plastics and Related Subjects 
Published in Electrical Manufacturing, 1948 


“Report on Plastics for 1947,” John Delmonte, Techni- 
cal Director, Plastics Industries Technical Institute, 
p. 81, January 

“Plastics Design Factors in Transfer-Molding Tech- 
niques,” Wesley S. Larson, Product Consultant, De 
Bell & Richardson, Inc., p. 96, February 

“Plastics Engineers Discuss Design and Related 
Problems,” Staff, p. 96, March 

“Five Case Studies of Phenolics at Work,” E. F. 
Borro, Development Engineer, Durez Plastics & Chemi- 
cals, Inc., p. 114, May 

“Vulcanized Fibre—Arc Quencher and Electric In- 
sulator,” John C. Lebens, Electrical Engineer, p. 103, 
June 

“SPI Holds Annual Meeting,” Staff, p. 122, July 

“Adhesives, Too, Are Fasteners,” Staff, p. 94, July 

“Plastic Electrets Are Nearing Industrial Appli- 
cation,” Thomas A. Dickinson; p. 101,- August 

“Basic Types of Organic Finishes and Application 
Methods,” H. E. Spitzer, Technical Service Director, 
The Sherwin Williams Co., p. 92, August ; 

“Flame-Resistant Cellulose Acetate.” Carl Sundberg, 
Sundberg & Ferar, Industrial Designers, p. 82, Sep- 
tember 

“Plastics in Electrical Design,” Staff, p. 178, October 

“Engineering Aspects of the Third Annual Plastics 
Show,” Staff, p. 110, November 

“Electrical Insulation—Navy’s Program Moves 
Ahead.” Alex. E. Javitz, Associate Editor, Erecrricat 
MANUFACTURING, p. 88, November 

“Research Progress in Dielectric Materials,” Staff, 
p. 112, December 

“Polyester Resins in Solventless Insulating Var- 
nishes,” Charles F. Hill and Newton C. Foster, Research 
Laboratories, Westinghouse Electric Corp., p. 83, De- 
cember 


magnetic material is suspended in the oil and upon 
application of the magnetic field, the plates are bound 
rigidly against movement. Unlike present fluid coup- 
lings, the magnetic fluid. clutch is not sensitive to 
speed. (23, 24) 

Fluorescent Lighting Fixture Covers. Extruded from 
polystyrene, curved and decorative covers for fluorescent 
lighting fixtures are growing in popularity. Tougher and 
more economical than specially embossed glass plates, 
they will enhance interior lighting requirements. Some 
extruders at the end of the year were devoting an 
appreciable portion of their time to this application. 
Unusual curvatures and variable thicknesses, difficult to 
achieve in glass, could be achieved readily by extrusion. 

Heat Radiating Panels. Electrically conductive rub- 
ber laminated between phenolic resin impregnated as- 
bestos shows increasing popularity as a low temperature 
heat radiator. The rubber sheets are designed for 17 
watts per sq ft and 22 watts per sq ft. (25) By distrib- 
uting the heat over a large area the probability of local- 

(Continued on page 176) 





Unified Screw Thread Standards 


What the declaration of accord signed by Canada, 
Great Britain and the United States for interchange- 
ability of threaded parts means to American industry. 


unification of screw threads by delegates from 

government and industry of Canada, the United 
Kingdom and the United States will not only affect 
national security and stimulate commerce between the 
nations, but it will also have a profound effect upon 
commercial screw thread standards in the long run. For, 
in the attempt to set up international standards, oppor- 
tunity has been taken to effect significant improvements 
over the existing American system with the aim of as- 
suring complete interchangeability of threaded products 
of the same nominal size. Engineers and manufacturers 
will not overlook these factors. But in recognition of 
the tremendous volume of fasteners in use made to the 
old standards, the corresponding revised commercial 
standards will retain two existing classes~of. fit, while 
creating new classes.of tolerances relating to the unified 


no T signing of an accord relating to the 


threads. These standards have yet to go through formal 
ASA procedures for adoption. 

Accord on unification of the American and British 
systems of screw threads represents the culmination of 
30 years of effort among the three nations. It was 
brought about largely by military necessity. During the 
first World War, the experience of the allied American 
and British armed forces revealed that the lack of inter- 
changeability of American and British screw threads 
was a serious problem. In World War II, the high de- 
gree of mechanization of all military forces made the 
problem even more serious. American industry was 
required to supply the British with a large volume of 
war equipment threaded to the British specification. 
Now, with a reactivated defense program in this country 
and the. prospects of continued liaison with the British 
armed services, the agreement on screw threads has been 


TABLE I—Limits of Size, Unified Coarse-Thread Series 
Bold face figures are for corresponding Class 2 fit (ASA B1.1—1935) 


External Class 2A sizes, In. 


Major diameter Pitch Diameter 


0.0724 
-0854 
0983 
1112 
1242 
-1250 
.1372 
1631 
-1890 
-2150 


2489 
3113 
3737 
4361 
4375 
4985 
4985 
5609 
6234 
-7482 
-7500 
8731 


-9980 
1.1228 
1.2478 
1.3726 
1.4976 


0.0686 
.0813 
0938 
1061 
-1191 
-1202 
.1312 
-1571 
-1818 
-2078 


2408 
3026 
3643 
4258 
-4277 
4876 
A871 
9495 
6113 
.7353 
-7372 
8592 


9830 
1.1064 
1.2314 
1.3544 
1.4794 


0.0623 
0738 
-0848 
.0950 
.1080 
-1088 
1169 
-1428 
1619 
-1879 


.2164 
2752 
3331 
3897 
3911 
4485 © 


0.0603 
0717 
0825 
0925 
1054 
-1064 
1141 
1399 
1586 
-1845 


.2127 
2712 
-3287 
3850 
-3862 
4435 
4393 
5016 
9989 
6773 
-6786 
-7946 


-9100 
1.0228 
1.1476 
1.2563 
1.3812 


me 


maximum 


Internal Class 2B sizes, In. : 
Minor diameter Pitch diameter 


Min. 


Max. 


Minor 


! Major 
diameter 


diameter 
minimum 


0.0629 
-O7 44 
0855 
.0958 
.1088 
-1088 
.1177 
1437 
.1629 
-1889 


2175 
.2764 
3344 
3911 
3911 
-4500 
4459 
0084 
5660 
-6850 
-6850 
.8028 


9188 
1.0322 
1.1572 
1.2667 
1.3917 


0.0655 
0772 
0885 
.0991 
-1121 
1112 
1214 
1475 
1672 
-1933 


.2223 
.2817 
3401 
3972 
-3960 
4565 
4525 
-9152 
9732 
6927 
-6914 
8110 


9276 
1.0416 
1.1668 
1.2771 
1.4022 


-7368 -7689 
8795 
-9858 

1.1108 

1.2126 

1.3376 


.9704 
1.0954 
1.1946 
1.3196 


8446 
9475 
1.0725 
1.1681 
1.2931 


unification among the American, British, and Canadian standards for Unified threads with the exception of those 
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Basic dimension: H = 0.86603 p. 


achieved. The accord was formally signed at the Na- 
tional Bureau of Standards at Washington on Nov. 18, 
1948. 

Revised publications of the Interdepartmental Screw 
Thread Committee of the United States, the British 
Standards Institution, the Canadian Standards Associa- 
tion, and the American Standards Association will 
eventually carry the full specifications of the Unified 
Screw Threads. They will be made effective in the de- 
partments of the U. S. Government by inclusion in the 
next revision of Handbook H 28 (1944), Screw Thread 
Standards for Federal Services, of the National Bureau 
of Standards. Subcommittee No. 1 of the ASA Sec- 
tional Committee Bl is charged with the revision of 
ASA B1.1-1935, American Standard Screw Threads, 
and with embodying therein the Unified Screw Threads. 

Organized under the procedure of the American 
Standards Association, the Sectional Committee is spon- 
sored by the American Society of Mechanical Engineers 
and the Society of Automotive Engineers. It has had 
the active cooperation of the Interdepartmental Screw 
Thread Committee and the National Bureau of Stan- 
dards. The Interdepartmental Screw Thread Commit- 
tee was established in 1939 by the Departments of War, 


Fig. 1—Standard proportions of external and internal 
threads in the new unified screw thread system substan- 
tially follow the present American National form, in- 
cluding the rounded root form (previously optional). 





Navy and Commerce to promote uniformity in screw 
thread standards. 

Agreement covers three principal characteristics of 
screw threads (angle, form and pitch) and tolerances for 
each grade of thread fit. 

The British system, originated by Whitworth in 1845, 
is based on a thread angle of 55 deg with a thread form 
having rounded crests and roots. The American system, 
developed by Sellers in 1864, has a thread angle of 60 


TABLE Il—Limits of Size, Unified Fine-Thread Series 
Bold face figures are for corresponding Class 2 fit (ASA B1.1—1935) 


External Class 2A Sizes, In. 
Pitch Diameter 
Max. 


Threads 


toch 


Sizes Major Diameter 


Max. Min. 


0.0595 0.0563 
0724 0689 
-0854 .0816 
-0983 -0942 
1113 -1068 
-1120 -1076 
1243 1195 
1372 1321 
-1632 1577 
1891 -1831 
-2150 -2085 


2490 2425 
3114 3042 
3739 3667 
4362 A281 
4375 -4303 
4987 4906 
5611 0924 
-6236 6149 
-7485 -7391 
-7500 -7410 
8734 8631 


-9982 9868 
1.1232 1.1118 
1.2482 1.2368 
1.3731 1.3617 
1.4981 1.4867 


0.0514 
0634 
0753 
-0867 
.0978 
0985 
-1095 
-1210 
1452 
-1688 
.1918 
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Internal Class 2B Sizes, In. 
Minor Diameter Pitch Diameter 
Min. Max. 


0.0619 0.0542 
0640 -0665 
0759 -0786 
0874 0902 
-0985 -1016 
0985 -1007 
-1102 


1134 
1218 


1252 
-1460 -1496 
-1697 


-1736 
-1928 


.1970 
2268 


2311 
2854 | (2902 
4050 


0.0514 
0634 
0746 
0856 
-0960 
-0960 
1068 
1179 
-1402 


3528 
4104 
-4086 
4731 
5323 
5949 
7159 
-7139 
8356 


9535 
1.0787 
1.2039 
1.3290 
1.4542 


British, and Canadian standards for Unified threads with the exception of those 
it equal to nominal diameter. ~ ” 
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Fig. 2—The new unified screw thread system of toler- 
ances introduces an allowance between maximum pitch 
diameter of screw and minimum pitch diameter of nut. 


deg with a thread form having flat crests and roots. The 
number of threads per inch for the various series of 
thread diameters is the same in both systems, with the 
exception of the 14-in. coarse thread. The’ tolerances 
and allowances varied in the two systems. 

As indicated in Fig. 1, the present unification agree- 
ment provides a 60 deg angle and a rounded root of 
screw threads. The crest of the external thread may be 
flat, as preferred in American practice, or rounded, as 
preferred by the British. The rounded root was already 
provided for optionally in American practice (ASA 
B1.1-1935) to allow use of worn tools. The nominal 
sizes agreed upon, the threads per inch and the basic 
dimensions of the unified coarse and fine thread series 
are substantially as in the previous American standard. 
In the coarse thread series a 14-12 size has been added 
to correspond with the British (American National has 
13 per in.). The really significant changes relate to 
tolerances and allowances (air space). 

_ The new system of tolerances has been formulated on 
a logical and consistent basis, in place of a random sys- 
tem that grew up largely out of experience. Further- 
more, it is recognized that it is harder to maintain the 
accuracy of taps for cutting internal threads than tools 
for screws (mostly thread rolling dies). Hence, instead 
of splitting the tolerance equally between nut and screw, 
the tolerances for the nut are 30 per cent greater than 
for the corresponding screw throughout the system. 
Basic tolerances have been set up for what the British 
call a medium fit (ASA Class 2), with looser fits based 
on 150 per cent and tighter on 75 per cent of the basic 
tolerances right “across the board”. Furthermore, where 
before an allowance was provided only on Class 1 fits 


104. 


(now being dropped ), in the unified standard there is an 
allowance in all but the precision classes of fit (3A,3B). 

Particular limits of size for the governing diameters 
are given in Tables I and II and are designated Class 2A 
for external threads and 2B for internal threads. They 
constitute the second or medium grade of three standard 
grades of fit. The additional classes are designated 1A 
and 1B (loose) and 3A and 3B (tight). Classes 2A and 
2B are those which, in the course of their development 
by industry during the past few years, became rather 
widely known by the class designations A and B. Class 
2A is the recognized standard in the United States for 
bolts and screws, while class 2B is for nuts. The result- 
ing fit is slightly looser than class 2. Although referred 
to as classes of fit, these are actually classes of tolerances. 
In the new system, a Class 3B nut, for instance, will 
engage a Class 2A screw or conceivably with a Class 1A 
screw, and the fit will vary accordingly. 

The detailed cross-sectional view, Fig. 2, brings out 
the relationship of tolerances on the mating elements. 
Particular note should be taken of the allowance between 
the crest of the screw and the minimum internal diameter 
of the nut. The latter is the basic or nominal diameter, 
whereas the maximum major diameter of the screw is 
always less than basic. This is the highlight feature of 
the new system and is intended to eliminate all possi- 
bility of interference and to allow for plating and hi-cycle 
power wrenching. As in previous practice, tolerances 
are in the minus direction on the external thread and in 
the plus direction on the internal thread. Threaded parts 
of the same nominal size made in accordance with these 
principles will always assemble freely. 

Allowances on all diameters and tolerances on pitch 
diameter are given by: 


L, + 0.015 ** 7) 


C (0.0015) + 0.0015 


\ 
In this formula C is a constant related to each class 
(see below), D is the basic major diameter, L, is the 
length of engagement and is the pitch. The formula 
is based on the accuracy of present day threading prac- 
tice, and is applicable to all reasonable combinations of 
diameter, pitch, and length of engagement. 
The values of the factor C for allowances are as fol- 
lows: 
Factor C 
0.450 or 0.300 
0.300 
0.000 
The values of the factor C for pitch diameter tolerances 
are as follows: 
Class 
Screw 1A 
Nut 1B 
Screw 2A 
Nut 2B 


Factor C 

1.500 (150% basic) 

1.950 (1.5 x 1.30) 

1.000 (Basic) 

1.300 (130% basic) 

Screw 3A 0.750 (75% basic) 
Nut 3B 0.975 (0.75 x 1.30) 

Pitch diameter tolerances take into account variations 
in thread angle, length of engagement and pitch. 

In a sense, the accord marks the beginning of the 
realization of unification on an international basis. Pur- 
chase by the three governments will be based on the 
new standards, but industrial use within the normal 

(Continued on page 174) 
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Built-In Controls for 


Pressure and Temperature 


When control of pressure or temperature is 
essential for best performance factors dis- 


cussed here aid in selecting the best control. 


FRANK E. REEVES 


Electrical Engineer 


ANY of the problems faced in selecting a con- 
M. trol for designed-in application are alike for 
both pressure and temperature. In many in- 
stances, the basic control itself is similar, as well as 
performance, size and cost of the control device. When 
balancing required performance against cost and space 
considerations, answers to the six basic questions given 
in Table I offer a sound design approach. 
Maximum and Minimum Conditions. Most tempera- 
ture controls depend for their operation on the fact 
that materials expand when temperature increases and 


contract when it decreases. (The thermocouple and 
the radiation pyrometer are exceptions.) Similarly, 
pressure switches which are operated by bellows or 
diaphragms perform in a parallel manner: the bellows 
or diaphragm expands, lengthens, or flexes when pres- 
sure within or behind it increases, and the deflection is 
removed when pressure decreases. Obviously, then, 
both temperature and pressure controls of the expansion 
type have fixed limitations as to maximum temperature 
or pressure beyond which damage to the unit will occur. 

Some fluids or gases used to fill expansion systems 
of thermostats may be permanently affected by below- 
freezing temperatures and sensitive bellows or dia- 
phragms may be damaged by high vacuum. It is there- 
fore necessary to consider the maximum temperature 
or pressure and sometimes the minimum when specify- 
ing a control. This consideration applies generally 
for the control of temperatures up to 600 F. For control 
of higher temperatures thermocouple or radiation py- 
rometers are usually employed. 

Field Adjustment. If the control is to be used at 





Sealing machine made by Package Machinery Co. uses three Wilcolator thermostats to control temperature 


of cartridge heaters. 
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Dial on each control permits adjustment of heater for type of wrapper being used. 








Four representative types of bellows-operated pressure 
switches with adjustable differential. Left to right, Min- 
neapolis-Honeywell control for domestic heating systems; 


only one temperature or pressure in the field, no ad- 
justment need be provided beyond that necessary to 
correct drift due to aging or usage, and a device with 
a fixed setting is selected by the designer. 

Where infrequent changes in setting are required, a 
concealed adjustment is usually provided, necessitating 
the removal of a cover or ‘plate before the change may 
be made. When it is desirable to discourage unauthor- 
ized adjustment, the change in setting can be made with 
a wrench or screwdriver or a special tool. In selecting 
a control for this type of service a factory setting should 
be specified to avoid the necessity for making a setting 
adjustment in the field. 

If frequent changes in setting are required, and if a 


visual indication of the setting is needed, an accessible 
adjusting knob with a dial calibrated at one point, or 
completely calibrated over the range may be provided. 

Differential or Sensitivity. The difference between the 
value of temperature or pressure at which the electrical 
switch in a control closes its contacts and the value at 
which it reopens them is called the differential or sen- 


sitivity of the control. For example, in a thermostat 
used for controlling the heat in an electric range oven, 
if the switch closes its contacts when the oven tempera- 
tuer drops to 390 F and opens them again when the 
temperature reaches 410 F, the thermostat would be 
said to have a differential or sensitivity of 20 F. Cor- 
rectly speaking, the setting of the thermostat under this 
condition is 400 F with a differential of +10 F but 
the setting is generally specified as the higher value, 
410 F, with a 20 F differential. 

A close differential is of course required where it is 
necessary that a temperature or pressure be held within 
a very small range, but a premium is usually paid for 
close differential. In many applications a close differen- 
tial is undesirable, as for example in a pressure control 
for an air compressor where the compressor motor 
would have to start and stop at unnecessarily frequent 
intervals. ‘Close differential should not be specified un- 
less actually required. 

Adjustable differentials are offered by some manu- 
facturers of thermostats and pressure switches for ap- 
plications where field adjustment is desirable. Usually, 
the adjusting knob is uncalibrated and it is necessary 
to obtain the desired differential by trial and error. 

Nature of Material Being Controlled. Many controls 
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White-Rodgers single pressure and Penn dual pressure 
controls for refrigeration service; small Cutler-Hammer 
pressure switch for domestic water systems. 


expose brass, bronze, or copper to the material being 
controlled, and so long as the material, whether gas or ~ 
liquid, is not injurious to or is not contaminated by such 
metals, there is no problem. Stainless steel can be sup- 
plied by most manufacturers for bulbs, capillary tubes 
and bellows for applications where it would be more 
satisfactory. Bulbs of other materials are sometimes 
available for special applications. 

For temperature controls, where the common metals 
or stainless steel are unsatisfactory, it is necessary to 
resort to the use of a well, fabricated of a metal which 
will not be attacked by or will not contaminate the ma- 
terial being controlled. The bulb of the thermostat is 
inserted in this well, but sensitivity is, of course, sacri- 
ficed. 

Unusual Ambient or Atmospheric Conditions. Some 
types of controls employ phenolic plastics enclosed 
switches as the heart of the control head, and the op- 
eration of such switches may be unsatisfactory at am- 
bient temperatures above 150 F. Other types of switch- 
es and mechanisms may also be affected by high ambient 
temperatures. At low ambient temperatures (below 
freezing) switches and operating mechanisms of some 
types of controls may be adversely affected. 


For oven temperature con- 
trol in electric ranges, li- 
quid filled thermostats op- 
erate snap action line 
switches. Robertshaw unit, 
right, and Hart thermostat, 
below, are typical of con- 
trols for this service. 
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For operation in dust laden air or atmospheres con- 
















































taining acid or other injurious fumes, dust-tight and Factors to be Considered in the Selection of 
vapor-tight switch housings are available. Hazardous a Temperature or Pressure Control 
locations as defined in the National Electrical Code Wiad. ese tha ecatenn ead stedcaas aabibieas eo 
under. Class I, as follows: which the control will be subjected? 
Class I, Group A, Atmospheres containing Will changes in setting be required in the field? If so, 
acetylene ; what will be the range of settings and what method of 
? ie adjustment would be most desirable? 
Class I, Group B, Atmospheres containing hy- What differential or sensitivity is required? Would ad- 
drogen or gases or vapors of equivalent hazard justable differential be desirable? 
such as manufactured gas; What is the nature of the material to be controlled? 
Cl : pi - Is the control head to be subjected to any unusual am- 
ass I, Group C, Atmospheres containing ethyl bient or atmospheric conditions? 
ether vapor ; What is the voltage, frequency and current to be 


switched by the control, and what is the nature of the 
electrical head? 


Class I, Group D, Atmospheres containing gas- 
oline, petroleum naphtha, ‘alcohols, acetone, lac- 
quer solvent vapors, and natural gas. 

Electrical Characteristics. The electrical load, voltage 
and frequency must of course fall within the limits 
specified by the manufacturer for a particular control. 
Most manufacturers are very reluctant to list catalog 
ratings for d-c applications due to the difficulty in han- 
dling d-c currents, although some specify values of 
capacitors and resistors for quenching circuits to be 
connected across the contacts of the switches. 

So-called “snap action” switches will, in general, han- 
dle heavier loads than those of the slow make and break 
type which are usually limited to 24 volts a-c or lower 
on inductive loads, and are often constructed for 3-wire 
operation as mentioned later. Snap action types require 
more mechanical power and are therefore less suited 
to applications requiring extreme accuracy and very 
close differentials than the slow make and break units. 

For handling loads and voltages in excess of catalog 
ratings and for d-c loads on voltages above 30, most 
manufacturers recommend the use of relays or contac- 
tors controlled by thermostats or pressure switches, If 
the control is of the slow make and break type, excessive 
chattering of the relays or contactors will occur under 
some conditions. Such chattering is objectionable if for 
no other reason than the resultant shortening of the life 
of the relay or contactor used. Three wire controls 
with circuits such as shown in Fig. 1, are desirable , 
when chattering is a problem. Constant temperature water bath for laboratory use has 

Controls using mercury tubes as the electrical switch- an adjustable Fenwal differential expansion thermostat 

that holds bath temperature to a differential of 0.3 F. 
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Bimetal thermostat made by Stevens for an elec- Expanding bar bridge type heat control made by American Gen- 
tric roaster. Heating element tied against ther- eral Thermostat for electric irons. Horizontal expansion of base 
mostat base reduces operating differential. plate of thermostat draws moving contact down to break circuit. 
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Temperature of electrically heated cabinet oven is held 


to manually set value by a Bristol indicating control- 
ler. Similar instruments can provide recording function. 


ing elements will handle more load and are more suc- 
cessful on d-c than other types but such units tend to 
be more costly and less sensitive than either snap action 
or slow make and break types. 


Types of Temperature Controls 


Line and Low Voltage Types. Line-voltage tempera- 
ture controls operate on 115 or 230 volts a-c, while the 
low-voltage types are limited to 24 volts a-c or lower. 
A small control transformer is used to reduce the volt- 
age fed to a low voltage control, and if considerable load 
is to be switched, the contacts of the control are con- 
nected to the coil of a relay whose contacts handle the 
line voltage load. 

Advantages of low voltage thermostats are lower 
cost and elimination of the necessity for using rigid 
conduit and wiring which must meet electrical wiring 
specifications for line voltage service. Since 24-volt 


he 
a ee 


Contact making Weston thermometer (left) with bimetal 
element and pointer contact adjustable around dial. Burling 
control (center) uses differential expansion of immersion 
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circuits are not considered hazardous by the National 
Fire Protection Association, insulated wire may be used 
without conduit in thermostat circuits at this or lower 
voltages. 

Controls having snap action switches as their elec- 
trical elements are usually rated as high voltage types 
and will handle approximately 10 amp at 115 volts 
a-c; but one manufacturer, using his own double-break 
switch, lists a much higher current handling capacity. 
Permanent magnet detents are often used in conjunc- 
tion with bimetal elements to prevent the operation 
of the contacts until sufficient power has been stored in 
the spring of the moving element to overcome the mag- 
netic detaining action. The moving contact will then 
snap to its other position preventing arcing at the con- 
tacts and chattering of the equipment controlled. 

Where high accuracy in temperature control is re- 
quired, a more detailed study of some basic principles 
usually will be helpful. The fact that a thermostat 
has a differential of 1 deg does not mean that the ma- 
terial being controlled will be held within that range. 

The heating element should be selected so that it is 
energized approximately 75 per cent of the time, in 
which case the system is said to have proper heat bal- 
ance with a minimum of lag and overshoot. Since 
it takes time to conduct heat from the heating element 
to the medium, especially in gases and liquids, the gas 
or liquid should be circulated if the uniform tempera- 
tures are expected or required. 

Bimetal Types. Where close differential is not re- 
quired, the bimetal thermostat provides a simple inex- 
pensive method for controlling temperature. The op- 
erating element usually consists of two strips of metal 
with widely different coefficients of thermal expansion 
which have been bonded together. Such an element 
tends to curve under changes in temperature and the 
mechanical movement is used to throw the electrical 
switch. 

One form of bimetal thermostat, the strap-on type, 
cannot be considered a precision device but is satisfac- 
tory for many applications such as the control of tem- 
perature of water in domestic and other hot water supply 
systems. For simplicity and low cost in installation it 
is strapped to a pipe or tank without the necessity for 
pipe connections to the unit. 

Another form of the bimetal temperature controller 
employs a helically wound element firmly fixed at one 
end. Deflection of the bimetal caused by temperature 





sheath and concentric rod to operate a snap switch. Mer- 
coid thermostat (right) has a coiled bimetal element within 
a protective sheath operating a mercury switch. 
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changes causes the helix to rotate a shaft attached to 
its free end, and the rotation of this shaft tilts a mercury 
switch usually mounted in a housing located outside of 
the chamber in which the temperature is being con- 
trolled. This type of unit is used extensively for con- 
trolling bonnet and stack temperatures in hot-air 
furnaces and air conditioning systems. 

The conventional room type thermostat with a small 
indicating thermometer is familiar to everyone. Em- 
ploying either a bimetal element or a sealed expansion 
element with a small bulb, it is available with normally- 
closed switch which opens on rise in temperature for 
heating, with normally-open switch which closes on rise 
in temperature to start a fan or compressor used for 
cooling or refrigeration, or with a double throw switch 
for both heating and cooling. 

Bellows Type Thermostats. Perhaps the most com- 
mon type of thermostat for industrial applications where 
reasonable accuracy is required employs a thermal as- 
sembly consisting principally of- a metal bellows and 
bulb connected together in the immersion type, or con- 
nected by a small diameter capillary tube in the remote- 
bulb type. The thermal assembly is either solidly filled 
with a liquid such as mercury or partially filled with a 
volatile liquid as required to produce the desired ex- 
pansion characteristics for the temperature range and 
the type of the application. The complete assembly is 
sealed by the manufacturer, and therefore cannot be 
repaired in the field. 

Immersion Type. The term “immersion type” is 
somewhat misleading since it is possible to “immerse”’ 
the bulb of any sealed bellows type having an exposed 
bulb. The term is used, however, to distinguish this 
type from the remote bulb type with capillary tube which 
is described in the next section. 

In the immersion thermostat, the bulb is not more 
than two or three inches long and is enclosed in a sealed 
metal shell, solidly attached to a bushing. This bush- 
ing may be threaded into the side of a metal tartk below 
the liquid level so that the shell is immersed at all times. 
The shell, having good thermal conductivity, transmits 
the heat or cold rapidly to the enclosed bulb. This type 
is generally confined to the control of liquids, as the 
relatively small exposed area would give poor control 
in contact with gases. It is also limited to temperatures 
of approximately 250 F due to the fact that the head 
containing the switch is within a few inches of the high 
temperature region. 


A 


Three wire control circuits avoid chattering and arcing 
at the contacts. Circuits A and B use lock-in resistors and 
when sealed in will drop out only after contact is made on 
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Refrigerator controls combine adjustable .temperature 
control with motor starting and overload protection. 
Snap action contacts operate in line to motor. 


Remote Bulb Type. For higher temperatures and 
closer control, the remote bulb type is used. Standard 
bulbs up to 44 in. long and 0.140 in. outside diameter 
provide differentials as low as 0.5 F in circulating liquids 
or 1 F in circulating gases at temperatures from —120 
F to 600 F. Capillary tubes connecting the bulb with 
the head are available to 8 ft. or more in length and are, 
of course, a part of the thermal assembly. Only the 
bulb need be immersed in the material being controlled, 
and the error due to the capillary tube is small because 
of its extremely small inside diameter. 

To provide close control of gas or liquid in a small 
space, a long bulb may be coiled in a helix with an 
outside diameter less than 1 in. and approximately 4 in. 
in length. Since coiling the bulb affects the calibration, 
it should be done by the manufacturer, who calibrates 
the unit after coiling. If wider differential is permis- 
sible, a short bulb approximately 3 in. long and less 
than 4 in. diam can be supplied. Short capillary tubes 
may also be furnished. 

Compensation for changes in ambient can be pro- 
vided in this type so that calibrations will hold over 


(Continued on page 186) 





the other side. Control circuit may be energized from 
the load source Lz and L, or from a separate power supply, 
usually a 24-volt transformer. 
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Automatic Splash Guard 


Electrically controlled, air actuated splash 
guard tied into automatic control cycle in- 
creases production rate of this gear shaving 
machine. 


T. S. GATES 
Chief Engineer 
National Broach & Machine Co. 


ORMER models of the “Red Ring” gear shaving 

machines incorporated a manually operated splash 
door which the operator closed after loading the work, 
and opened after the work cycle was completed. An 
automatically operated guard has now been added, inter- 
changeable with the manually operated one, to mate- 
rially reduce operator effort and fatigue, and at the 
same time increase production rates. 

The splash guard which encloses the entire work 
table has a sliding door in front which opens to expose 
a wide opening for inserting work between centers. The 
door as shown in Fig. 1 is actuated by a double end air 
cylinder which is controlled by a 4-way spring-return 
solenoid valve. 

After placing the work between centers, the operator 
presses the start button which closes the circuit through 
relay CRS which energizes the solenoid valve. (See cir- 
cuit diagram, Fig. 2.) The piston moves forward in 
the air cylinder closing the door. 

As the door slides shut it depresses micro switch LS3 


Fig. 1—Operation of the air actuated splash guard is 
tied into the control circuit of the machine cycle. 


which closes to circuit through line 6 to the contactor F 
which starts the cutter and knee motors in a forward 
direction ; the circuits to the signal lamp and the counter 
CC are also closed. The counter closes T which ener- 
gizes time delay relay TD. Micro switch LS3 also 
closes the circuit to the coolant motor through M which 


ELEMENTARY DIAGRAM 
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Fig. 2—Pressing the start button energizes a solenoid valve to close the door. At the end of its closing motion the door 
operates a limit switch which starts the complete machine cycle. 
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in cooperation with the time delay relay establishes a 
holding circuit to the motors and counter. Cutting con- 
tinues in one direction and at the end of the table stroke, 
the reversing switch LS1 is tripped. The table then re- 
turns to its original starting position. 

Two of the models for which this control circuit. is 
designed require a single reversal to completely finish 
shave a gear while a third model may require more 
than one reversal to complete a part. In any of these 
three types of gear shaving machines, when the counter 
has completed its count, the circuit to the time delay 
relay is broken at T. Contact TD remains closed mo- 
mentarily to permit the cutter and knee motor to come 
to a full stop. When TD opens, relay CRS is de-ener- 
gized and the solenoid valve reverses the flow of air to 
the cylinder, which then opens the door in the splash 
guard. This completes the automatic cycle. 

For setting up the machine, the selector switch shown 
on the diagram adjacent to the start button is turned to 
“Off” position which isolates relay CRS and the door 
thereafter remains open until the selector switch is 
turned to “Auto” position reestablishing the automatic 
circuit. 

Another new feature added to the design of these 
machines is a fast-lock tailstock which reduces the opera- 
tion of loading and unloading work to just one motion. 
A new screw advance and locking mechanism provides 
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NEW DEVELOPMENTS, IDEAS, AND 
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INTERPRETED FOR THE DESIGNER 
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Automatic Splash Guard 
Bushings for High Altitude 
Electric Plugging Switch 
Cold Properties of Stainless Steel 
Measuring Composite Coatings 
Rotatable Television Antenna 
Light Triggered Photoflash Unit 
Properties of Titanium 
British Views on Our Designs 
Converting Printed Words to Sound 
Synthetic Quartz Crystals 
D-C Supply for Electric Shavers 
Ceramic Microwave Tubes 


Also other new ideas and 
developments of interest. 


a positive lock as soon as the center is seated in the 
arbor or part. The locking mechanism is operated by 
pushing the loading lever ahead to lock the work and 
pulling the handle back to unload. ooo 


Bushings for High Altitude 


By designing high voltage terminals and bush- 
ings for equal corona and breakdown, per- 
formance at low pressure can be predicted. 


F. J. VOGEL 
Tllinois Institute of Technology 
and 
H. A. HART 


Armour Research Foundation 


TEADILY increasing use of electrical components 
at higher voltages and altitudes has presented a 
problem in the design of bushings free from corona or 
radio interference in the range of 10,000 volts and alti- 
tudes of 50,000 ft. There have been several papers writ- 
ten about the problem but no concrete design procedure 
has been offered. A design procedure is presented here 
with some test results verifying the design. 

A particular transformer design was required to sup- 
ply 8.6 kv (all voltages are rms values) with the mid 
point grounded. The porcelain would have to stand 9.6 
kv to ground for 1 min. and to be free of corona or radio 
interference at 25 per cent over rated voltage, or 5.4 kv 
to ground at a pressure of 3.4 in. of mercury. 
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In the solution of this problem, the law of similitude 
was applied directly. This law states that where the 
parts remain in the same proportion, and the dielectric 
field has the same shape, the breakdown voltage will 
remain constant provided the sizes of the parts vary in- 
versely as the gas pressure. Paschen’s law is merely a 
special case, inasmuch as it refers to uniform fields. This 
law applies to corona rather than breakdown so that 
fundamental data on corona formation is necessary if 
corona failure is to be avoided. 

Several designs of porcelain were considered and that 
shown in Fig. 1 was selected. The apparent advantages 
of this design are; 

(1) There is no concentration of stress at the edge 
of the metal parts or the flange in air as in the 
design shown in Fig. 2. 

(2) There is no concentration of stress in the air at 
the terminal parts as in the design of Fig. 2. 
The diameter of the terminal rod is the chief fac- 
tor in the strength rather than a square edge or 
point. 

These advantages suggested that the design might be 

corona free nearly up to the breakdown voltage, hence 
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Fig. 1—In the final bushing design (left) corona started 
at the flange at 27 kv and breakdown occurred at 28.5 
kv at atmospheric pressure. Fig. 2—Diameter of the 
terminal rod and square edges of the terminal are the 
chief factors for low corona voltage in this design (right). 


could be of small dimensions relative to its voltage 
strength. To check this, the porcelain as shown in Fig. 
3 was tested. Corona formed on the terminal washer at 
12 kv. Flashover occurred at 22 kv. The assembly was 
then modified as shown in Fig. 4, by adding a recessed 


fibre washer and metal pipe terminal 0.72 in. in diameter. 
Corona then formed on the pipe just above the fibre at 
25 kv and flashover occurred from the pipe to the flange 
at 26 to 28 kv. Corona also formed on the washer at 
the extreme end of the pipe at 18 kv. To determine the 
strength at the flange, the fibre washer length was in- 
creased from 4% to %¢ in. Corona then occurred at the 
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Fig. 3—Type at left was unsatisfactory since corona 
formed at the terminal washer at 12 kv, about half the 
flashover point of 22 kv. Fig. 4—By adding a fibre 
washer and pipe terminal (right) corona voltage was 
doubled and flashover voltage increased to 26 kv. 


flange at 29 kv and flashover at 32 kv. The bushing was 
further modified to be similar to the final design as 
shown in Fig. 1. At 3.15 in. of mercury, corona at the 
hemispherical end occurred at 5.1 kv and above the fibre 
at 7.9 kv. A short length of wire extending from the 
terminal eliminated corona except at the end of the wire. 
At atmospheric pressure corona formed at the terminal 
at 24.5 kv and at the flange at 32.5 kv. With the wire 
added corona was eliminated at the terminal but oc- 
curred at the flange at 29 kv. 

In comparing the results with those expected by using 
the charts in Fig. 5 it is necessary to determine the 


Fig. 5—For a design in 
which corona and breakdown 
occur at approximately the 
same voltage, bushing dimen- 
sions and performance can 
be calculated from this chart. 
Note: These diagrams and 
discussion were originally pre- 
sented at the 1948 Annual 
Meeting of the Conference on 
Electrical Insulation, Wash- 
ington, D. C., October 27-29. 
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equivalent diameter of the outer cylinder. For the 0.72 
in, tube the string distance was 2 in. This corresponds 
to a 4.72 in diam cylinder. The constant ratio then is 
6.6. Using this ratio and 2 in. separation a voltage of 
about 50 kv would be expected. For the 14-in. terminal 
and the same string distance a corona voltage of the 
order of 36 kv would be expected by extrapolating the 
curve for the %4 in. Low corona voltages observed at 
the washer and hemispherical end emphasize the im- 
portance of the terminal design. For the 0.72 in. pipe, 
corona at the flange prior to flashover indicates condi- 
tions at the flange determined the performance. 

Applying the law of similitude, the bushing dimen- 
sions would be reduced by the factor 30/3.4. The 
corona voltage of the imaginary small bushing at 
atmospheric pressure would be the same as that of the 
full sized bushing at 3.4 in. of mercury. The 7.9 kv 
noted is within the range of expected value. 

Final bushing design as shown in Fig. 1 was tested 
at atmospheric pressure where corona started at the 
flange at 27 kv and breakdown occurred at 28.5 kv. At 3.4 
in. of mercury, corona and breakdown occurred simul- 
taneously at about 6.3 kv. In these tests a comparison 
of disturbance as viewed on an oscilloscope and the 
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visual point of corona was made. It was found that 
whenever disturbance was present on the scope it was 
possible to see corona at some place by careful observa- 
tion in complete darkness. 

Comparing the experimental data to the expected 
values using Fig. 5, a means of a first approximation to 
a bushing design is possible. Fields associated with a 
bushing only approach those of concentric cylinders, 
and values to be expected for a bushing will be some- 
what below those for corresponding cylinders. Condi- 
tions at the flange are seen to be severe and elimination 
of stress at this point is necessary. 

Final bushing design is about the proper proportion 
since corona and breakdown occurred at approximately 
the same value. Once having established the proper pro- 
portions, an equivalent constant ratio (OD/ID) line 
may be drawn, and it then becomes a simple matter to 
calculate new bushing dimensions and estimate perform- 
ance of the design. The law of similitude is implied in 
using a constant ratio line since it automatically gives 
similar fields. If the law is not violated in calculating 
new dimensions based on a correct ratio line, the bush- 
ing will be the smallest design for corona-free operation 
relative to its voltage strength. oo0 


Electric Plugging Switch 


High frequency stator ripple voltage 
actuates relay to brake induction 
motor without mechanical connections. 


Stator ripple voltage is basis of operation of this 
all-electric plugging controller for induction motors de- 
veloped by Standard Dayton Corp. In low inertia 
systems the plugging or breaking cycle may be as low 
as two seconds; in high inertia systems the time element 
will range above six seconds, depending upon the nature 
of the load. Salient feature of unit is that it requires no 
mechanical connections and may be remotely located with 
respect to motor, for reasons such as accessibility, dust 
laden atmospheres, or other hazards. It is also suitable 
for inching and jogging operations. 

Heretofore a-c motor controllers provided with plug- 
ging device for quick stopping have been used with some 
form of speed-responsive switch mounted on motor 
shaft. Such construction is bulky and at times not 
permissible because of space limitations or other design 
features. In many cases, servicing involves considerable 
more work. 

The all-electric plugging controller is suitable for 
use on drill presses, lathes, and where gearing intro- 
duces friction between the motor and the final drive. 
It is particularly adaptable where resistor plugging 
is used to reduce the shock during the plug cycle. 

Modifications make it suitable for motors driving high 
inertia loads such as grinding wheels and punch presses. 
The controller, Fig. 1, incorporates two full-wave dry 
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disk rectifiers (low wattage), a two-winding d-c relay, 
transformer, and timing circuit with associated con- 
densers, choke, and adjustable potentiometer. Other 
components of the standard plugging control circuit 
include forward and reverse contactors and “start- 
stop” pushbutton station shown in the wiring diagram. 

Operation of controller is based on fact that (in 





Fig. 1—Plugging control operates from ripple voltage 
with no mechanical connections to the motor. Compact 
unit is 7% in. long, 3% in. wide, 5 in, high. 
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Fig. 2—Plugging control circuit uses two full-wave rec- 
tifiers, a double-winding relay, transformer and timing 


the induction motor) a high frequency ripple is intro- 
duced into the stator winding by the bars on the revolv- 
ing rotor. Ripple frequency or voltage introduced in 
stator, which is a function of speed, is passed through 
a filter, rectifier, and potentiometer arrangement, and 
is finally applied to a two-winding d-c relay which 
opens a standard reversing contactor used by all me- 
chanically driven plugging switches. 

Referring to elementary circuit diagram Fig. 2, when 
“start” button is pressed, contactor F is energized, clos- 
ing the normally open and opening the normally closed 
contacts F. This connects the motor to the line in the 
forward direction, and applies power to transformer 
T10 through C5 and C10. Rectifier H2 is energized 
closing relay K which in effect shunts C6 to C8. 

When “stop” button is pressed contactor F is de- 
energized and contacts assume opposite position. This 
energizes reverse contactor R since time delay provided 
by R2 and C2 combinations maintains relay K closed. 


Voltage across relay 


0 400 800 1200 (600 
Motor speed 


Fig. 3—With motor running, stop pushbutton applies 
reverse power until ripple voltage falls to some set 
value such as at C where relay opens motor contactor. 
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circuit. Terminals are used on the control for connections 
to a reversing contactor and “start-stop” pushbuttons. 


At instant that power is applied to motor in reverse 
direction the ripple voltage generated in motor winding 
T1-T2 rises from A to B as indicated on curve, Fig. 3. 
Ripple voltage is thus impressed across rectifier H1 
which energizes relay K causing it to remain closed. 
Relay will stay closed until point C on curve is reached 
at which point it will open instantly, releasing reverse 
contactor R. Since drop out of relay occurs at set volt- 
age on potentiometer PJ, variation in the amount of 
ripple voltage to rectifier H1 permits any degree of 
plug desired. 

Schematic circuit may be modified so as to provide 
forward or reverse starting and for plugging in either 
direction of rotation when “stop” button is pressed. Con- 
troller can be adapted for use with dual voltage, 3 phase, 
delta-delta, or delta-Y connected motors. 

Accuracy of operation is unaffected by normal line 
voltage variations or temperature changes. Timing is so 
consistent that it is possible to plug a standard ball- 
bearing motor running at no load to an exact stop. 


Cold Properties of Steel 


Low temperature strain tests show chromium- 
nickel steels undergo increase in strength 
caused by phase change. 


Specially designed pendulum-hydraulic testing ma- 
chine has been developed at the National Bureau of 
Standards for the purpose of investigating the mechan- 
ical properties of 18:8 chromium-nickel steels when sub- 
jected to low temperatures. Such data have been badly 
needed for adequate design and application of these ma- 
terials in aircraft equipment, special refrigeration ma- 


‘chines, apparatus for use in arctic regions, and the like. 


Tests have been conducted at temperatures of —118C. 
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HLLIPS 


are available 
from MULTIPLE 


sources of supply 


With the cross recessed head screw 
rapidly becoming the preferred screw for 
all types of industrial assemblies, it is 
all-important to be sure that present and, 
future needs can be supplied. 


Since Phillips is the only cross recessed 
head screw with multiple sources of sup- 
ply, Phillips Screws are your logical 
choice. And this is just one of the five 
important reasons why only Phillips 
Screws give you all the advantages of the 
cross recess design. 


Get this new Fact-Full Booklet 


wl eels caste SCREWS eee 


Wood Screws * Machine Screws * Self-tapping Screws * Stove Bolts 
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that lets you in on the impor- 

tant facts you can’t afford to 
overlook when you choose 
cross recessed head screws. 
It’s FREE. Use the coupon, 


Phillips Screw Mfrs., 

'] ¢/e Horton-Noyes Co. 
1800 industrial Trust Bide. 
Providence, R. 1. EM-37 


Send me the new booklet —‘‘How to Select Recessed 
Head Screws for Practical Production Driving”. 
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Steels of 18:8 chromium-nickel composition, both 
with and without additions of molybdenum, titanium, 
and columbium were investigated. The tests included 
steels in annealed and cold-drawn conditions. Also in- 
vestigated was ferritic 18:8 steel of the precipitation- 
hardening type. 

Mechanical properties were determined by tension 
tests with circumferentially notched and unnotched cyl- 
indrical specimens using a pendulum-hydraulic testing 
machine of 50,000-Ib capacity. Tests at low tempera- 
tures were conducted with the specimens submerged in 
a refrigerant bath maintained at the selected tempera- 
ture. In the special test apparatus. the lower threaded 
end of a specimen extends through the bottom of a 
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Variation of nominal stress with load extension of an- 

nealed 18:8 chromium-nickel steel in low-temperatures 

studies of mechanical properties of such steels at the 
National Bureau of Standards. 


cylindrical-shaped vessel containing the refrigerant, into 
the lower adapter of the testing machine. Special mix- 
tutes of refrigerants were used to obtain the extremely 
low temperatures required. 

Tensile load was applied more slowly than is usual 
in a tension test to avoid local heating of the specimen 
during the plastic deformation. Simultaneous load and 
diameter measurements were obtained throughout the 
duration of the tests (about 1 hr) at room temperature, 
and the flow-stress curves were derived directly from 
these measurements. Since diameter measurements 
could not be obtained during the tests at low tempera- 
tures, automatic load-extension diagrams were obtained 
from the head movement of the tensile machine. Flow- 
stress curves were derived from these diagrams. 
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Study of test data (see stress-strain curve) indicates} 
that plastic deformation of the metastable austenitic’ 
steels during the tension test causes some of the austenite 
to transform to ferrite containing carbon in supersatu-’ 
rated solution. Rapidity of this phase change, which] 
hardens and strengthens the steel, increases as the tem- 7 
perature is lowered. It was noted that the automatic 7 
load-extension diagrams from the tension tests give | 
clear evidence of phase change during the plastic defor- 7 
mation. Stress strain curves at room temperature were | 
found qualitatively similar to a normal curve obtained 7 
without phase change. But the curve at —78C gives | 
evidence of a rapid phase change during the test by the 7 
reversal of curvature (point RE) and the rapid increase 7 
in slope beyond this point. Strengthening of the steel 7 
by the rapid phase change occurring during the exten- 7 
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sion at —188C was so dominant that the stress-strain © 
curve shows two maxima. The second maximum point J 
represents the beginning of final local contraction, and © 


the curves descend to the point representing fracture of 
the specimens. Increase in strength was greatest for 
annealed material. 

It was concluded that six strength indices are some- 
times necessary to evaluate the mechanical properties of 
these steels. These indices are: Yield stress; first ulti- 


mate stress; stress at a reversal in the load-extension — 


curve ; stress at a minimum in the load-extension curve; 
second ultimate stress; and the true fracture stress. 





Photocell Flash Unit 


Self-contained photo flash bulb holder is 
triggered by photocell. 


Electronically operated supplementary flash lamp unit 
is remotely triggered by light from flash lamp on camera. 
Design features permit its use for shutter speeds up to 
Yoo sec. Device is highly sensitive and when properly 
regulated for the conditions it will automatically fire 
for positive increment changes in light intensities as low 
as 6 foot candles. Sensitivity is identical for low or 
high values of light intensity. 

Self-contained electronic unit without external wires 
consists of photo tube (type 930), trigger tube (type 
OA4-G), condensers, resistors, potentiometer, and two 
“B” batteries each 67% volts connected in series. All 
circuit components and batteries are mounted as an in- 
tegral unit with front cover which contains a window 
for triggering light impulse. External part is the usual 
medium screw base receptacle, parabolic reflector and 
flash lamp mounted on top of case. 

Circuit is first regulated for level of normal incident 
light for particular conditions by adjusting the “in- 
tensity” control knob which changes the voltage on the 
tubes. Additional adjustable potentiometer is provided 
to permit calibrating when tubes or batteries are 
changed. Circuit of unit incorporates the radar pulse 
technique. When off-on switch is closed condenser is 
charged and voltage is applied to photo and gas-filled 
trigger tube. Current flow is initiated by light falling 
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+* Guardian is first with the latest developments in 
relays, stepping switches, solenoids, contactor units and 
complete control assemblies. First with the Series 100 
replaceable coil industrial Relay and the Guardian 
Series 200 Relay with interchangeable coils and contact 
assemblies available at your nearest jobber for ex- 
perimental work. Can be duplicated in quantities. 
First with the Guardian Series 100-U and Series 600-U 
(Underwriters approved) Relays. First with the Series 
220 Relay; the tiny Midget Series heavy current 595 
Relay; the Guardian Series"R” Stepper for: Contin- 
yous Rotation—E Add and Subtract. 
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on cathode (8) of photo tube. Current is thus supplied 
to grid (7) of triode ionizing the gas and allowing the 
condenser to discharge across the tube through the 
flash lamp. 


Current is used only when switch is turned on. As 








ll 











Tubes, batteries, and 
other circuit compo- 
nents of light triggered 
supplementary flash 
lamp are contained in 
black plastics case pro- 
vided with window for 
triggering light im- 
pulse. Electronic ceir- 
cuit of flasher is shown. 





both tubes are without filament the stand-by current is 
very low. The largest current is required when trigger 
tube flashes and condenser is charging. Stand-by cur- 
rent is given as 0.00005 amp. Product of the Era Tool 
and Manufacturing Co., Franklin Park, III. 


Composite Metal Coatings 


Measuring thickness of composite copper 
and nickel plating on steel. 


A convenient, nondestructive magnetic method for 
determining the thickness of composite copper-nickel 
coatings electrodeposited on steel* has been developed 
by Abner Brenner and Eugenia Kellogg of the National 
Bureau of Standards. The method involves the measure- 
ment of the attractive force between the plated specimen 
and two permanent magnets of different strengths. The 
values thus obtained are used, in conjunction with a set 
of previously determined calibration curves for each 
magnet, to obtain the total thickness of the coating and 
the relative thicknesses of the copper and nickel layers. 

Composite coatings, in which nickel is deposited over 
a layer of copper, are used extensively in the automo- 
tive and other industries for the economical protection 
of steel against corrosion. While the effectiveness of 
these coatings is usually somewhat inferior to that of 


» For further, further technical uae Ba — o matouneeet of i) nea 
Bf *Stendards Journal of Research, RP 1875 Val 40° No. 295, 1948 
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pure nickel plate, the copper required is less expensive 
than the extra layer of nickel that would otherwise be 
necessary. As the protective value of the composite 
coatings depends largely on their thickness, it is im- 
portant to have a convenient means for measuring this 
property. In the usual procedure, the plate article must 
be destroyed to obtain a section for microscopic exami- 
nation. The new magnetic method, on the other hand, 
eliminates the necessity of cutting the specimen and is 
easily and rapidly applied. 

This method utilizes the principle of the Magne-gage, 
an instrument originally designed at the Bureau to meas- 
ure the thickness of single electro-deposited coatings on 
the basis of the attraction between a small permanent 
magnet and the plated sample. The Magne-gage is es- 


' sentially a spring balance, on the arm of which a magnet 


is suspended in contact with the coated surface. A helical 
spring is so attached that, when wound by means of a 
knob, it exerts a force tending to detach the magnet 
from the surface. If, as is ordinarily the case, the coat- 
ing is less magnetic than the object plated, the required 
force, as indicated on a dial adjacent to the knob, will 
be greater for thinner coatings. 

For measurement of composite coatings, the Magne- 
gage is modified by the use of two magnets of different 



















Magne-gage with two magnets of different strength, 

makes it possible to measure total thickness of com- 

posite coatings of copper and nickel on steel, as well as 
relative thickness of copper and nickel layers. 


strengths. A set of calibration curves for each magnet 
(total thickness versus dial readings) are plotted on 
transparent material for coatings of successively vary- 
ing known proportions of copper and nickel. After 
readings are taken with each magnet on the composite 
coating under study, one set of calibration curves is 
superposed on the other in such a way that the values 
of the two separate dial readings on the horizontal 
scale for each magnet are brought into coincidence. A 
straight line is drawn joining points of intersection of 
curves of the same percentage composition. If a second 
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line is then drawn, perpendicular to the horizontal scales 
of the graphs, through the point representing the dial 
readings, it will intersect the first line in a point cor- 
responding to the thickness of the total coating. The 
relative thickness of the copper and nickel layers are 
also obtained by graphical interpolation along the line 
joining the intersection points of the curves of equal 
composition. 

In this way, total thicknesses of composite coatings 
ranging from 0,0005 to 0.003 in. can be determined 
within about 10 per cent. The thickness of each com- 
ponent layer of similar coatings can be measured to an 
accuracy of about 15 per cent. 


Properties of Titanium 


Investigation of titanium discloses interest- 
ing electrical and thermal properties. 


Using titanium of high purity furnished by the U. S. 
Bureau of Mines, E. S. Greiner and W. C. Ellis of 
Bell Telephone Laboratories, made an extensive study 
of thermal and electrical properties of the metal, re- 
ported in a recent paper before the American Institute 
of Mining and Metallurgical Engineers. 

Measurements were made on sintered compacts and 
also on swaged rod. Coefficient of expansion was found 
to vary from approximately 9 to 11 x 10° per deg C 
in the range from 30 C to 800 C. The coefficient for 
the sintered material covered a slightly wider range 
than for the cold worked rod. These values show that 
titanium can be classed as a metal of moderately low 
coefficient, about the same as platinum and steel. 

For resistance measurements, the material was drawn 
to wire 0.052 in. diam, and tested at temperatures in 
the range from —200 C to 800 C. Over this range the 
resistivity (in microhm per cm) varied from about 
16 to 165, with a room temperature value of approxi- 
mately 55. Change of resistivity was relatively uniform 
over the entire range, tending to fall off at the higher 
temperatures. Resistivity is approximately 30 times 
that of copper and eight times that of nickel. 

Thermoelectric measurements were made on titanium 
wire drawn to 0.042 in. diam over the range from —200 
C to 1000 C. Thermoelectric force against platinum 
was found to be zero at 0 C increasing to about 13 mv 
‘at 1000 C at a fairly uniform rate. These values are 
quite small in comparison with conventional thermo- 
couple materials used against platinum. 


Rotatable Antenna 


Remotely controlled reversing capacitor 
motor positions television antenna. 


Electrically driven device for beaming television and 
FM antennas for maximum reception is designed for 
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use on 110-volt 60-cycle supply. Control features allow 
for instantaneous stop and reverse arrangement and 
for 365 degree coverage. Unit consists of a motor 
driven gear assembly for installation on antenna and a 
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Self-contained motor driven gear assembly unit of tele- 
vision and FM antenna rotator allows for 365 deg cov- 
erage. Single knob on control box (inset) provides for 
clockwise or counter-clockwise rotation and instant stop. 


control box located at the set. The intermittent duty 
reversible capacitor type motor drives, through suitable 
gears, a hollow shaft for receiving the center post of 
antenna. Motor operates on 24 volts through a step 
down transformer in control box. Gear train reduction 
gives antenna speed of approximately 1 rpm. Rotator 
components are cadmium plated and motor is moisture 
sealed to provide resistance against corrosion. The 
control box, connected by a four-conductor cable to 
motor, contains a three-position switch for clockwise or 
counter-clockwise rotation. When switch is turned to 
center (neutral), rotation is instantly stopped. Limit 
of travel of antenna in either direction is visually indi- 
cated when small screen on control box is illuminated. 
Product of Alliance Mfg. Co., Alliance, Ohio. 


British Views on Our Designs 


Industrial design in the United States is not better or 
more advanced than it is in England in the opinion of 
Mrs. Gaby Schreiber, a well-known British industrial 
designer, writing in British Plastics (London)* after 
a recent visit to this country. On the other hand, Mrs. 
Schreiber feels that industrial design in this country is 
“more widely applied,” that there is greater tendency 


* "Impressions from the U. S. A.”, British Plastics ( d Vol. 
No. 234, November 1948, pp 506-10." a 
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Designed for a wide variety of laboratory measurements, 
especially those where high sensitivity and a long scale afc are required. 
Electrostatically and magnetically shielded, Model 622 is ideally suited for 
precise measurements of potential and current at the very low energy levels 
frequently encountered in nuclear physics, electronics and electro-chemical 
research. Microammeters, milliammeters, millivoltmeters and voltmeters are 
available in single and multi-range D-C types; milliammeters and voltmeters 
in thermo and rectifier types for RF and A-C. 

Complete information on Model 622 is available from your 
nearest WESTON representative, or by writing ... WESTON Electrical Instrument 
Corporation, 582 Frelinghuysen Avenue, Newark 5, N. J. 
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to employ industrial designers as consultants, and that 
as a net result more well-styled mass-produced products 
reach the consumer than in England. 

When it comes to the question of durability, how- 
ever, Mrs. Schreiber’s appraisal is to the advantage of 
her compatriots and makes challenging reading, par- 
ticularly to American manufacturers that have export 
markets. While certain American products such as 
radio and television sets, vacuum cleaners and scientific 
instruments are turned out “‘in first-class quality,” many 
household goods “lack the solidity one has come to 
demand of an article for daily use.” 

She concedes that American producers are more ad- 
vanced in certain production techniques, such as injec- 
tion molding in plastics, and that moreover they have 
the advantage of more abundant raw materials, such as 
polystyrene, but she feels that American designs, par- 
ticularly in the lower price brackets, too frequently take 
the wrong approach by saving materials and costs to 
put on the market products intended to be primarily 
cheaper than the competitors’, instead of being better. 
To her own countrymen she gives the advice that “it is 
no good attempting to beat the Americans at their own 
game” of mass-produced, price-competitive goods. “Tf, 
instead, we stick to the characteristics of this country 
(England), namely, production of things that will last, 
we shall develop our own style of typical quality goods ; 
being different from others, these should arouse the 
world’s desire to buy our goods.” 


Seunds from Printed Words 


A laboratory model of an electronic device which con- 
verts reading matter into the sounds of individual let- 
ters, thereby enabling a blind person to read printed 
words, was demonstrated at a recent meeting of the 
New York Electrical Society by L. E. Flory and W. S. 
Pike of the RCA Laboratories where the device was 
developed. 

Designed for institutions rather than for home use 
the system is rather large and costly. It consists of a 
scanning unit, a selector and a loudspeaker. As the user 
moves the scanning device along a line of type, a minia- 
ture cathode-ray tube explores each letter with eight 
spots of light arranged in a vertical line. When the spot 
of light passes over any black portion of a letter, an 
impulse is sent to the selector unit. There impulses 
are counted electronically and after the letter has been 
completely scanned, the total number of impulses is noted 
by the selector unit. This number, which is unique for 
each letter, actuates a magnetic tape recording of that 
letter and the audible sound is reproduced through the 
loudspeaker. 

Magnetic tapes are wound around the outside of small 
disks which rotate between special pickup heads. By 
means of electronic selectors and relays, the disk carry- 
ing the recorded sound of the scanned letter or word is 
put in motion for one revolution and the resulting elec- 
trical impulses are fed to the loudspeaker. In the ex- 
perimental model operation is limited to the twenty-six 
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letters of the alphabet and a few commonly used words 
but the capacity of the system can be expanded inde- 
finitely, limited only by cost and size of the equipment. 
In addition to its use as a reading aid, the instrument 
has possibilities as a recognition device for the transla- 
tion of coded patterns such as those which form the 
basis of teletype messages. 


Synthetic Quartz Crystals 


Under sponsorship of the Signal Corps Engineering 
Laboratories, Ft. Monmouth, N. J., the successful 
laboratory development of high-grade synthetic quartz 
crystals has been announced. Importance of this de- 
velopment is underscored by the fact that toward the 
end of the war imports of the natural crystal were in 
excess of 3,000,000 Ib annually, and the commercial 
possibility of synthetic quartz would eventually make 
the United States independent of overseas owners. 

Quartz cystals are grown by deposition from a solu- 
tion containing the raw material derived from quartz- 
sand or other silica materials. The solution is placed 
in a closed metallic container at a temperature of 
about 750 F, and subjected to pressures as high as 
several thousand times that of the atmosphere. 

Participating in the Signal Corps Engineering Lab- 
oratories program through research contracts are the 
Brush Development Company of Cleveland, Ohio; Baird 
Associates of Cambridge, Mass.; The Edward Wash- 
ken Laboratories of Cambridge, Mass.; Antioch Col- 
lege, Yellow Springs, Ohio; and the University of Min- 
nesota. Recently the Brush organization delivered to 
the Signal Corps what is said to be the largest known 
single quartz crystal of synthetic origin essentially free 
from defects. 

It is emphasized that before mass production of syn- 
thetic quartz crystals may be commercially feasible, con- 
siderable laboratory investigation will be required. 


Ceramic Microwave Tubes 


Radio tubes of ceramic materials recently developed 
by R. J. Bondley of the General Electric Research Lab- 
oratory, are said to offer many advantages in produc- 
ing microwaves. The chief problem in making such 
tubes was in obtaining a tight seal between the ceramic 
and metal parts. - 

Microwave tubes have to meet much more severe 
requirements than those used in ordinary home broad- 
cast receivers. The tubes themselves must be small 
which means that they must operate at high tempera- 
tures, and this introduces trouble with glass. A metal 
envelope is not suitable either, but a ceramic material, 
which is strong and retains good insulating properties 
even when hot, seemed to offer attractive possibilities. 
However, methods previously developed for bonding 
metal and glass cannot be used with ceramics. 

In the new technique developed at General Electric, 

(Continued on page 194) 
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WHEREVER YOU NEED 


Smoot 


Split-second pickup to full speed . . . dependable quiet 
operation . . . trouble-free long life . . . these are but a 
few of the reasons why it will pay you to choose from 
the GI line of Smooth Power small motors for quantity 
requirements. 


Long recognized for their superior quality and per- 
formance in phonograph and radio-phonograph appli- 
cations, these two- and four-pole, shaded pole motors are 
compact, light in weight, and surprisingly low in cost. 
They are available for either clockwise or counter-clock- 
wise rotation, and with design modifications available 
where quantities warrant production line changes. 


For additional information, blueprints or quantity 
price quotations, write today to: 


The GENERAL INDUSTRIES 
DEPT.E + ELYRIA, OHIO 
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N EW Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 


FRACTIONAL HP MOTORS 


Resilient and rigid base a-c motors, built to NEMA 
mounting standards, are available in ratings of 4, % and 
¥% hp. They are single phase, dual voltage, capacitor start 
motors furnished with either sleeve or ball bearings and 
made in any standard voltages up to 250 volts; speed is 
1725 rpm. Sleeve bearing units have wool-packed bearings 


with oil reservoirs and oil return grooves. Illustration 
shows resilient baSe, sleeve bearing motor suitable for 
horizontal operation. Resilient type ball-bearing units have 
same general appearance except that oil cups are replaced 
by set screws which are removed for re-lubricating. Ball 
bearing motors may be mounted in any position from hori- 
zontal to vertical. The Hoover Co., Electric Motor Div., 
North Canton, Ohio. 


ROTARY STEP SWITCH 


Automatic 25-point d-c rotary switch (Type 45) is 
suitable for a variety of electrical applications requiring 
remote selection of circuits by means of either external 
pulsing or self-pulsing control. Switch can be provided with 
a number of 25-point bank contact levels up to a maximum 


of 15; single ended contact brushes can be supplied to pro- 
vide up to 50 circuits. When equipped with 10 contact 
brushes, the switch can be adjusted to operate at speeds 
up to 70 steps per sec when self-pulsed, or up to 35 steps 
per sec with external pulsing, on 46 volts d-c. Incorpor- 
ated “stopping teeth” design, which replaces the pawl and 
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armature stop used in previous models, is said to give high 
speed operation and require fewer adjustments. American 
Automatic Electric Sales Co., 1033 W. Van Buren St., 
Chicago. 


SOLENOID OPERATED AIR VALVES 


Air valves are designed for use on air pressure systems 
up to 105 psi for operation on 110 volts, 60 cycles; solenoids 
for other frequencies are available. Complete line covers 
sizes from ¥% to 34 in. Outstanding feature is the use of 
single interchangeable standard valve assembly on all 
valves, whether 3-way or 4-way, three, four, or five ports. 
It is of the double opposed type, completely balanced and 
reversible, removable from valve housing from either end. 
Standard valve assembly is said to make possible high 
operating speeds (up to 600 strokes per min) and quick 
filling and-dumping. One valve assembly is used in 3-way 
valves and two are used in 4-way valves. In all 4-way 


valves, valve controlling one of the two cylinders is nor- 
mally closed and opened by solenoid action; valve con- 
trolling the second cylinder is normally opened and closed 
by air pressure admitted under its head as the first valve 
opens. Both valves are returned to normal position by 
spring pressure assisted by exhaust. Body of unit is of 
aluminum; valve assembly of stainless steel or bronze. 
Viking Products Co., Inc., 2373 E. Eight Mile Rd., Hazel 
Park, Mich. 


A-C AND D-C REVERSING CONTACTORS 


Compact reversing contactors (Class 8702, 7702) are 
designed for starting, stopping, and reversing of motors 
on hoists, monorail cranes, mechanical speed changers used 
for valve actuation, and related applications where other 
provisions are made for overload protection. A-c contactor 
is suitable for use on polyphase motors rated up to 1 hp 
and single phase up to 34 hp; d-c contactor is used ‘or 
motors rated up to 3% hp. Unit consists of double magn: 
frames and contact blocks with two 3-pole armature assem- 
blies mounted on common base and mechanically inter- 
locked. Interlocked feature prevents closing of both units on 
contactor and shortcircuiting power supply. Double break, 
silver to silver contacts are said to eliminate flexible leads 
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It’s the new Stereo REALIST Viewer made by David 
White Company of Milwaukee . . . a truly fine instrument 
for viewing three-dimensional color transparencies. New 
in design . . . precision built . .. embodying many unique 
features .. . this impressive development adds breath-tak- 
ing beauty and astounding realism to the pictures and offers 
untold possibilities as an important tool 
for sales and sales promotion work. 
The major structural elements . . . case, 
eye piece, and knobs ... were molded of 
a black phenolic material combining 
rich, handsome appearance with pre- 
cision, strength, and handling comfort. 
It’s the job that won for Chicago Molded 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave. 


another “first” in the 1947 Modern Plastics Awards. 

Precision molding of plastics is our business... and 
by that we mean molding and everything that goes with 
it...design, engineering, mold-making, finishing. We 
take full and undivided responsibility. We can do this 
because we have the facilities... every needed size and 
type of equipment. .. plus the experience 
of more than a quarter century in plastics. 

These are facts worth keeping in mind 
for when you're ready to discuss your 
next plastics molding job you'll find it 
good business to talk with a CMPC 
Development Engineer. Just phone or 
write ...there’s no obligation. 


Chicago 51, Illinois 


Representatives in principal tndiustrial centers 


COMPRESSION 22 wuection ““Olding of all flartic materiale 
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and give low contact resistance. Normally-open electrical 

aT interlocks can be provided for three-wire control by means 
fo, SMSLEM OF QUALITY of interlock bar easily mounted. Yokes and contact blocks 
! | are made of melamine. A-c coil voltages: 220, 440 and 550 


DAMPER CONTROL MOTORS 


“Quick starting threads, perfectly 
centered slots, no off-center heads—.” 
It’s an old story, but mighty impor- 
tant on operations requiring assembly 
of screw fasteners ...for these fea- 
tures save countless delays and extra 
costs in starting and driving screws. 


They are features which protect rep- 
utations for quality and long service, 
too. For example, these damper con- 
trol motors are widely known for 
service and dependability. In assem- 
bly, there must be no risk of poor 
connections due to loose fitting 
threads, shorts caused by off-center 
heads, or screw threads which jam 
before they get there. 
Elco screws are made under rigid 
production control to give this kind 
of dependability. You will find a new 
experience in trouble-free fastening 
if you specify Elco Screws on your 
next order. volts for polyphase and 115 and 230 volts for single phase 
Write for Catalog No. 48. operation; d-c coil voltages: 115 and 230 volts. Overall 
| dimensions: 5% in.x 2% in.x4 in. deep. Square D Co.— 
Industrial Controller Div., 4041 N. Richards St., Milwaukee 


| 12, Wis. 
features BLCO screws MINIATURE RELAYS 
Magnetic relays (Bulletin 102) available for a-e or d-c 





are designed for automatic and remote control circuit appli- 
cations where space is limiting factor—such as vending and 
pinball machines, electronic equipment, and industrial con- 
trols. Features include compact and sturdy construction, 





relatively high contact rating, low coil consumption, and 
silver-to-silver self-cleaning contacts. DPDT contacts are 
rated at 3 amp 115 volts, 60 cycles or 2 amp 32 volts d-c 
for non-inductive loads. Coil voltages range from 6 to 115 
volts. Relays have metal base and measure 1% in. high x 
15% in. long x 1 in. wide. Ward Leonard Electric Co., 34 
South St., Mount Vernon, N. Y. 


ELECTRICAL INSULATING TUBING 


Properties of synthetic coated flexible insulating tubi 
Sill F ELCO "22s SCREW CORPORATION | (Varslas Permafil Tubing) are said to be superior to those 
sg 1916 BROADWAY ROCKFORD, 1LLINOIS attained with oleoresinous and other synthetic coatings. 
WOOD SCREWS * MACHINE SCREWS * MACHINE screw nurs | COating material used is General Electric’s Permafil. Im- 
DRIVE SCREWS * CAP SCREWS LAG SCREWS SPECIAL SCREWS | portant characteristics imparted to tubing are claimed to 
TAPPING SCREWS. STOVE BOLTS © PIPE PLUGS | include: (1) toughness, combined with flexibility, (2) heat 
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Famsteell ° 


Here at Fansteel all facilities are available for 
the manufacture of complete electrical contact 
assemblies for every use, typical or special— 
contacts attached to brackets, springs, reed, 
studs or arms, for whatever product. Fansteel 
begins with a thorough analysis of your in- 
dividual contact requirements—recommends 
the most efficient materials and design for 
both contacts and supports—and proceeds 
promptly to precision fabrication under 
accepted specifications. 

Every proved contact material is employed 
—including exclusive Fansteel developments 


VW Wily 


Zee A te Colac a 
ae nw / 4 
; ve CMT A 


ee 
4 ‘ 


’ —_ m 


COMPLET E CONTACT ASSEMBLIES 


delivered to your plant 
ready for your products 


in tungsten, molybdenum, precious metals, a 
wide range of Fasaloy* alloys and Fastell* 
metallurgical compositions. 

Here indeed, is a complete service—with 
TIME saving,COST saving, and assurance of 
correct installations dependable for long and 
trouble-free performance. 

Fansteel’s engineers long specialized 
contacts, invite you to free consultation on 
your contact problems, and inspection of 
Fansteel’s unsurpassed facilities. Fansteel ” 
Metallurgical Corporation, North Chicago, 
Illinois 

*Reg. U. S. Paent Office 


Fansteel 
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with TRACING CLOTH... 


The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 
drawings. 


Your investment in Arkwright Tracing Cloth is a 
trifling sum, compared to its returns in drawings kept 
permanently sharp and repeatedly useful! 


Foresighted drafting departments regularly specify 
fine-woven, expertly bonded Arkwright, rather than 
perishable tracing paper, for every drawing worth 
keeping for possible future use. 


Read the Big Six Reasons why Arkwright Tracing 
Cloth eases work, improves jobs, resists wear and 
time. Then send for generous samples and prove this 
superiority on your drawing board. Sold by leading 
drawing material dealers everywhere. Arkwright 
Finishing Company, Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 


Erasuges re-ink without feathering. 
Prints are always sharp and clean. 
. Tracings never discolor or go brittle. 
No surface oils, soaps or waxes to dry out. 
No pinholes or thick threads. 


Mechanical processing creates permanent 
transparency. 





aging, in excess of 2000 hrs at 105 to 110 C and 1000 hrs 
at 125 C, and (3) exceeds standard types of tubing in sol- 
vent resistance. Tubing meets electrical specifications as 
well as rate of burning, oil immersion and other require- 
ments of standard VTA and ASTM specifications. Var- 
flex Corp., Rome, N. Y. 


MOTOR DRIVEN H-P PUMP 


Combination centrifugal pump with jet or ejector (In- 
dustri-Jet) in one unit is intended for use where high 
pressure and low capacity are required. It will deliver up 
to 35 gpm and pressures up to 190 psi, depending upon 
capacity. Pump is available for motor sizes %4 to 5 hp and 
suitable for handling water, gasoline, alcohol, carbon tetra- 


4 
4 


chloride and other liquids. It is said to be free from air or 
vapor lock, is self-priming, and to operate under high 
suction lifts. Suction check valve keeps centrifugal pump 
and mechanical seal submerged at all times. Mechanical 
seal is self-adjusting for wear and requires no lubrication. 
Pumps are furnished for either close or flexible coupling 
construction. Flexible coupling drive permits use of 
standard motors. Unit is supplied with impeller, guide 
vane, nozzle, and diffuser of bronze; other metal parts 
(except seal) are of cast iron. Goulds Pumps, Inc., Seneca 
Falls, N. Y. 


COAXIAL CONNECTOR 


Wide range universal connector (Type 874) is suitable 
for use in 50-ohm coaxial lines at frequencies from 0 to 
over 4500 mc. Characteristic impedance is 50 ohms 
throughout the connector; average standing-wave ratio is 
less than 0.3 db at all frequencies below 4500 mc. It 1s 
applicable where shielded connection is required and is 
suitable for use on uhf measurements, on panels of instru- 


ments such as oscillators, signal generator, receivers, bridges 
and amplifiers, and in coaxial systems such as slotted lines, 
attenuators, and certain flexible lines. Basic elements of 
connector are an inner, an outer conductor, and a support- 
ing polystyrene bead. Inner or outer conductor is essen- 
tially a tube with four longitudinal slots in the end with the 
two opposite quadrants displaced inward. Connector shape 
conductors plug into each other so that the undisplaced 
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THE NAME “MARION” MEANS THE MOST IN METERS 


In designing their superb wire recorder for office 
and studio recording, Webster-Chicago needed a spe- 
cial meter-type, volume-level indicator for accurate 
input control. Ruggedness and accuracy were basic 
requirements. Because Marion has long been noted for 
fool-proof, trouble-free electrical meters and instru- 
ments, it was natural for Webster-Chicago to turn to 
Marion for this important component. 

Marion soon developed a small, specially designed, 
panel-mounting type of meter for the amazing 
Webster-Chicago Wire Recorder. In doing so Marion 
played a vital part in helping Webster-Chicago record 
the human voice and other sounds on a wire. 

When you have a problem that concerns electrical 
measuring or indicating, we invite you to turn to 
Marion. We have a long record of success in helping 
others. And, because we know the name “Marion” 
means the “most” in meters, we believe we can help 
you too. 








MARION ELECTRICAL INSTRUMENT COMPANY 
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Export Division, 458 Broadway, New York 13, U. 3. A ame: 





MW CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUF 
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| quadrants of one connector overlap the displaced quadrants © 
° MATERIALS of the other. Friction grip is made by multiple, spring- 7 
| loaded contacts. Locking means are not required, and © 


Ps ae r aati ela | connections can be made and broken quickly. General Radio 
S Co., 275 Massachusetts Ave., Cambridge 39, Mass. 


A-C STARTERS 


with the ; Line of full-voltage magnetic starters are designed for 

= use on motors up to 50 hp. They are furnished in NEMA 
sizes from 0 to 3; contactors from 00 to 3. Features of 
starters include one-piece plastics-encased coil enclosure 
for protection against dirt and moisture, self-lubri- 





_ Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 
every way! 


Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem . . . and slash your pro- 
duction costs! 

WRITE TO DEPT. E 


MILFORD RIVET 


& MACHINE COMPANY 
HATBORO, PENN. 
ELYRIA. OHIO 
MILFORD, CONN. 


cated vertical slots in sides of enclosure to facilitate 

movement of the magnet armature guides, large striking 

surfaces on silver contacts to reduce wear, and arc shield 

of cold-molded asbestos between contacts to prevent arc- 

over. In addition the silicon steel magnet has a permanent 

oJ | air gap designed to give quick dropout. All steel parts are 

| zine plated. Starters are furnished either open or mounted 

in general purpose, watertight, dust-tight, or hazardous 

. . | atmosphere enclosures. General Electric Co., Schenectady 
Single Circuit | 5,N. Y. 


TRANSFORMERS 


@ Single circuit tap switch trans- 


HEVI DUTY ELECTRIC COMPANY 


Cap screw’s locking feature consists 
of nylon insert set into one side of 
threaded segment. When installed, 


formers having 66 output steps are 
used to provide adjustable voltages 
to furnaces having “‘Globar” heating 
elements. A Wattmeter is provided 
on the secondary of the transformer 
to indicate the power input to the 
furnace. A circuit breaker in the pri- 
mary prevents overloading the trans- 
former or the furnace. Write for 
complete details. 


Special dry type transformers can 


lateral thrust exerted by insert pro- 
duces sufficient friction to provide for 
the necessary locking torque. Screw 
meets AN aircraft specifications as to 
torque and vibration requirement in a 
lock nut of same size (test calls for 
15 installations and removals). Nylon 
plug is claimed to be unaffected by oil, 
gasoline, moisture, or ordinary sol- 
vents and to maintain its toughness, 
resiliency, and withstand operating temperatures up to and 


above 250 deg F. Diamond Head Screw Corp., 6715 Holly- 
wood Blvd., Los Angeles 28. 


be designed and built to meet your SIR-66 — 30 KVA 
particular requirements. Our engi- 460-174/44 Volts 
neers will be happy to work with 
you on any transformer problem 
you may have. 


HEVI DUTY ELECTRIC COMPANY 
HEAT TREATING FURNACES HEVI=BuTY ELECTRIC EXCLUSIVELY 
DRY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 


Single phase — 60 cycl 
oo. . SLIDE SWITCHES 

Sturdy SPST and SPDT slide switches (Types SS-26, 

S$S26-1) are designed for use on electrical tools, fans, ap- 

pliances, and other similar equipment. Type SS-26 is 

SPST, other is SPDT. Both are UL-approved and rated 
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AMERICAN LAVA CORPORATION 


4708 DP RAwW OF SERA PHS Ee eee 
CHATTANOOGA 5, TENNESSEES 


SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 @ NEWARK, N. J., 671 Broad St., 
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NEW HANDBOOK 


...192 PAGES of 
USEFUL INFORMATION 


Engineers, designers, purchasing agents — 


GET YOUR COPY 


Y ou will find complete data on the lamps 
used in pilot lights. 


And illustrations — all full size — of 
hundreds of items you will use. 


There is a table of resistors for operation 
of lamps on all voltages. 


Complete dimensional data on each unit. 


More than 2,000 Underwriters’ Listed Pilot 
Light Assemblies, 





The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
TELEPHONE SPRING 7-1300 


Wut fe Yandbook F-149 














at 1 amp, 125 volts d-c or 3 amp, 125 volts a-c. Switches 
measure 14 in. x 1%2 in. wide, with ™%e in. black trigger 
as standard. Available with colored knobs, terminal en- 
closures, %2 in. trigger, and other special features. The 
Stackpole Carbon Co., St. Marys, Pa. 


MINIATURE RESISTOR 


Insulated fixed resistance resistor (Type BT) is avail- 
able in %, %, 1, and 2 watt ratings, corresponding to AN 
Types RC10, RC20, RC30, and RC41 respectively. Resistor 
is intended for use in radio and television fields, meets 
JAN-R-11 specifications. It is claimed to have good per- 
formance when exposed to high ambient temperatures and 
when used in critical television circuits. Family of small 


—— 
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TYPE BTA 1 watt JAN-R-11 TYPE RC3O 
——_——_{4 | —_—_——_—_ 
TYPE BT-2 2 won JAN-R-1) TYPE RC4) \ 
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resistors is furnished in tolerances of +5, +10, and 
+20 per cent, in standard RMA ranges. Temperature 
coefficient varies from 0.02 per cent per C for low ranges 
to 0.14 per cent per C for high ranges. Voltage coefficient 
varies from 0.0 to 0.27 per cent, depending on size of 
resistor. Resistor element is housed in phenolic resin. 
High pressure molding of housing provides protection 
against moisture. Short period overloads of 50 to 100 per 
cent may be applied and 5 sec overloads of 2.5 times cause 
small resistance changes. Overall dimensions: % watt 
size, %2 irl. x 132 in. long; 2 watt size, 74%4 in.x 13% in. 
long. International Resistance Co., 401 N. Broad St., 
Philadelphia 8. 


REFRIGERATION COMPRESSOR MOTOR 


Compact fractional horsepower motor is designed for 
use in hermetically sealed refrigeration compressors to fit 
within limited space. Motor diameter is 4.790-4.792 in. It 





is available in ratings up to % hp, 1725 rpm, 115 volts, and 
60 cycles; furnished with rotor having a counterbored quill 
or with punchings made to fit directly over shaft. General 
Electric Co., Schenectady 5, N. Y. 


MINIATURE BALL BEARING 


Bearing is of the full race radial type with 15 1-mm balls 
and measures % in. ID and % in. OD. It is particularly 
suitable for use in small motors, cam followers, aviation 
instruments and similar equipment. Tolerances are ABEC 





ELECTRICAL MANUFACTURING 











rxcG| PEDIGREE CERTIFICATE 
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Gen penne Bred Book No Méealh 
Vol te Color Sark onnk ane wmate 


of Consistent Performance 


Mn boxes Toof 


THE BOSTON TERRIER was bred in Boston about sixty years 
ago from English Bulldog and white English Terrier stock. 
This little fellow is exceptionally lively and bright, and 
truly deserves his title of ‘American Gentleman.” 





CONSISTENT Qualily Completely integrated production, under one 
: management, in the largest Kraft pulp-to- 
CONSISTENT ServV/ce container plant in the world is checked and 
F - re-checked at every step to maintain consist- 

CONSISTENT Fair Prvce ent quality without variation. 


Union containers are backed by 75 years of 

E pedigree of a Union box goes all the leadership in paper packaging. Five of the 

way back to the trees in the forest. The nine largest paper machines in the world and 

Union shield trade-mark on a corrugated con- four modern box plants give you boxes when 
tainer means nothing has been left tochance. and where you need them. 


UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Container Plants: SAVANNAH, GA. * CHICAGO, ILL..« TRENTON, N. J. 
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5; surfaces are neatly finished. Bearing is available in both 

chrome alloy bearing steel (SAE 52100) and 440 stainless 
| steel; weight, 4 gram. Miniature Precision Bearings, Inc., 
| Keene, N. H. 


COPPER-TUNGSTEN CONTACTS 


Electrical contacts of copper tungsten (Gibsiloy UW6) 
made by powder metallurgy process are available in various 


* shapes and sizes. One surface of contact is coated with 
0c eaning | silver solder to facilitate brazing. Copper tungsten is suit- 


| . . . . . . ° : . 
| able for use in air circuit breaker arcing tips and in its inter- 








N TWO new materials for electrocleaning brass mediate contacts, oil circuit breaker arcing tips and current 


and other copper alloys, Oakite chemists have 
combined the following advantages: 


1. Effective removal of oils and buffing compounds. 


N 


. Elimination of tarnish in pre-plating processes. 
3. High conductivity. 
4. Freedom from surface scums, hard-water films and 
water breaks in acid dips. 


5. Long solution life with high tolerance for chromic 
acid carry-over and other contamination. 


FREE—write to Oakite Products, Inc., 18H Thames 
St., New York 6, N. Y., Oakite Composition No. 91 
and Oakite Composition No. 91-A for electro- 
cleaning brass. 





carrying contacts, oil immersed contactor contacts, and oil 
immersed .transformer tap changer contacts. Alloy is said 
to have high current interrupting capacity with low erosion 
and to withstand the wearing effect of sliding contacts 
(under high pressures) which is encountered in typical 
applications. Physical properties: hardness, approximately 
90 Rockwell B ; conductivity, 50 per cent; shearing strength, 

135,000 psi. Gibson Electric Co., 8349 Frankstown Ave., 
| Pittsburgh 21. 





POWER TETRODE 


Forced-air-cooled power tet- 
rode (RCA-4-250A/5D22) is in- 
tended for use as an af power 
amplifier and modulator as well 
as an rf power amplifier and 
oscillator. Tube has low grid- 
plate capacitance and requires 
low driving power. It may 
be operated with full ratings 
up to 75 mec, and with re- 
duced ratings up to 120 mc. For 
continuous service below 30 mc 
slow movement of air past tube 
is sufficient ; above 30 mc forced- 
air supply by small fan provides 
necessary cooling. General data: filament voltage and cur- 
rent, 5 volts and 14.5 amp; transconductance, 4000 mi- 
crohms; mu-factor (grids 2-1) 5.1; grid 1 to plate, input, and 
output direct interelectrode capacitances are 0.12, 12.7, and 
4.5 mmfd respectively. Tube position is vertical, base up or 
down. Approximate overall length 634 in.; diam, 35@ in. 
Radio Corp. of America, RCA Victor Div., Tube Dept., 
Harrison, N. J. 


PROJECTION WELDING BOSSES 


Line of varied shaped bosses is available for projection 
welding to sheet metal or thin metal plates, suitable for use 
with pressure-type welding machines. They are made in 

: square, round, and flanged shapes and provide bearings for 

(p EL: shafts and push rods as well as for bolts and screws when 
o AKRON 14 OHIO tapped. Bosses are suitable for use on industrial appliances 
Thickness ranges from %s to 








and equipment of all types. 
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IF YOU USE 
CARBON 
BRUSHES. 


TELLS 
YOU HOW: 


TO BUY IN MORE ECONOMICAL QUANTITIES 
The booklet shows how large and small users have saved hundreds of 


dollars by eliminating many custom-built brushes and standardizing on 
a few types and grades that can be bought in quantity ...and do the 
job just as well. 


TO SAVE MONEY ON BOOKKEEPING, BILLING, AND ACCOUNTING 


The booklet explains how standardization results in fewer orders to 
place, with savings all down the line — in stock records, ordering, and 
payments. Ordering is even further simplified through National Carbon 
Company’s unique system of "RC Numbers’’— code numbers that cover 
complete specifications on a given brush without laborious detail. 


TO CUT INVENTORY AND STORAGE SPACE 


The booklet points out that brush standardization means greatly reduced 
brush stock — which means less handling time and cost, less money tied 
up in inventory, fewer requisitions to prepare. 


JANUARY 1949 


Get your free copy of this 
attractive 24-page booklet, 
“Standardization of Carbon, 
Graphite and Metal-Graphite 
Brushes for Motors and Genera- 
tors.” Better yet, let us pre- 
sent it in person. Write to 
National Carbon Co., Inc., 
Dept. EM. , 


* 


NATIONAL 
CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


tts 


30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
















STEEL 


Every Kind 
Quick Delivery 


Current demand often depletes our stock of many kinds and 
sizes but you can be sure we will do our best to serve you. 


PRINCIPAL PRODUCTS: 



























BAR S—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 


TUBING—seamless & welded, 


STAINLESS—Allegheny sheets, 


REINFORCING boars & access. 
BABBITT bearing metal 
MACHINERY & TOOLS for met- 


PLATES—U, M. & sheored, 
Inland 4-Way Floor Plate 


SHEETS—hot & cold rolled, 
many types & coatings 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Louis, Los Angeles, Son Francisco 
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SET SCREWS 


7 
ll ast 



















GEORGE W. MOORE, Inc. 
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100 BEAVER ST 















34 in.; available in low carbon steel, brass, or 18-8 stainless 
steel. Square bosses are made in either low carbon steel 
or brass. The Ohio Nut & Bolt Co., 600 Front St., Berea, 
Ohio. 





MAGNETIC STARTERS 





Compact a-c magnetic 
starters (Type RA Sizes 0 
and 1) are designed for stand- 
ard ratings from 1 to 714 hp 
for 110, 220, 440 and 550 
volts. They are available for 
local and remote control, for 
single or poly-phase motors. 
Units incorporate a free-float- 
ing magnet with guided con- 
tact alignment, a_ bimetallic 

ancy overload relay available with 
hand or automatic reset, and an interchangeable auxiliary 
switch (max. of 2 switches) which permits electrical inter- 
locking of several devices. Other features include: sturdy 
construction, large contacts, uniform contact pressure, and 
vibration and shock resistant construction. Non-inductive 
ampere ratings, with and without enclosure, are 13.5, 
22.5 and 15, 25 amp for Size 0 and 1 respectively. Overall 
size of enclosure: 6%6 in. x 354 in. x 6™%e in. high. The 
Arrow-Hart & Hegeman Electric Co., Hartford 6, Conn. 








HIGH RESISTANCE LAMINATE 


Nylon base laminate (YN-25) is characterized by its high 
electrical resistance of approximately one million megohms 
as well as good resistance to water. It is available in sheets, 


Specific gravity...... 1.15 
Water absorption, 


Tensile strength, 
lengthwise ....6,380 psi 


¥% in, sheet...... 0.35% crosswise ..... 7,910 psi 
Heat distortion Modulus, 


point ........ 135-140 C lengthwise. .3.6 x 10° psi 
Machinability ...... good crosswise ..4.9 x 10° psi 


Punching and post- Flexural strength, 


forming qualities. .good . : 
Power factor, 1 mc. .0.014 sede: ee ante o 
Dielectric constant, % : 
PO, cavxddieanehs 3.9 Compressive strength, 5 
Dielectric strength, flatwise ...... 35,000 psi 
parallel ........ 65Kvs Bonding strength, 2,000 lb 
perp. (% in.)..360vpm  [mpact strength lengthwise, 
Insulation resistance; flatwise ...11.5 ft #/in. 
96 hrs, 95% rh, 90 F, edgewise ...7.0 ft #/in. 
polished 50,000 megohms = Cojq flow........... 1.5% 
sanded ..5,000 megohms 
Volume resistivity, (Above 11 tests per 
7.2 x 101% ohms-cm ASTM) 


rods, tubes, and molded parts. Other electrical and mechan- 
ical properties are shown in table. The Formica Co., 4645 
Spring Grove Ave., Cincinnati 32. 


FHP SPEED TRANSMISSION 


Speed transmission (trademarked CUB) using conven- 
tional variable pitch pulley principle with “A” section V-belt 
is designed for applications requiring a maximum speed 
range of 3.3 to 1 for outputs from % to % hp. Speed 
variations are made by shifting pulley spindle which 
changes the driving ratios of the variable pitch pulleys. 
Added features over previous model include (1) rotating 
shaft in sealed double ball bearing assembly for increased 
output, and (2) center pulley supplied with pre-lubricated 
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w For use in direct p 
and blueprint mac 
* Kodagraph Autop 


photographic intermed 
paper ...the first that 


directly — without the 
negative step... the first that can be exposed in your 
present machine and processed under normal lighting. 
With it you can preserve new drawings . . . restore old, 
soiled ones . . . obtain intermediates with dense photo- 
graphic black lines on a clear 

translucent base —fast and 

durable in subsequent print- 

making ...“photo-lasting” 

in your files. 


Paper. The first low-cost 


produces positive copies 


h standard reproduction equipment 


rocess 
hines... 
ositive 


iate 





For use in 
contact photocopy 
machines . . . Kodagraph Contact 
Paper. Sparkling, more legible results—and 
lower costs—with this all-new, inexpensive paper. 
It reproduces your work in dense photographic 
blacks, brilliant whites. Processing is easier, 
surer ... thanks to a non- 
curling base . . . extremely 
wide latitude . . . amazing 
uniformity from sheet to 
sheet, package to package. 


Kodagraph Reproduction Papers 





For use in enlargers, projection 

printers, process cameras... 

2 Kodagraph Projection Papers. 

You have this choice, now, whenever there’s 

call for change-of-scale prints: Kodagraph 
Projection Paper .. . if you prefer plentiful safe- 
light illumination . . . and ample time to dodge 
prints. Kodagraph Fast Projection Paper .. . if 
maximum printing speed is preferred. Both papers 
are available in several thicknesses. Thus, you can 
produce reference copies, translucent inter- 
mediates, or durable ledger sheets. Whatever your 
choice, you always get sharp, flat-lying prints. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 
“Kodak” is a trade-mark 


la aataneaienieaiaetaiaiamedamematamtamtetaeateate 


Still another “plus”... 

| Kodagraph Developer and 
Kodagraph Fixer . . . for con- 
venient use with all Kodagraph 
papers ... packaged to yield 1 or 
5 gallons of solution. Learn in detail 
how the Kodagraph line provides 
unique advantages with your present 
reproduction equipment. Write today 
for “The Big New Plus.” 


Mail coupon for FREE booklet 






Eastman Kodak Company 

Industrial Photographic Division 
Rochester 4, N. Y. 

Please send me a copy of “The Big New 
Plus”— your booklet about Kodagraph Reproduction 
Papers. I have () direct process () blueprint 

CO) contact printing (1) projection equipment. 


Name 


(please print) 


Department 
Company 
Street 

City 

State 
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Production conscious 
Accurate engineers know the 
importance to you of 

having alf your springs exactly 
right. They know that 
uniform springs which 
precisely meet your specifi- 
caticns simplify assembly 

and cut losses due to rejects. 


Write for details, today. 


ACCURATE SPRING MFG. CO. ” 
3817 W. Lake Street, Chicago 24, Illinois. .** 


bronze bushing. Base dimension: 2% in.x7% in.; overs 
all width 6% in., height 9 in. Standard Transmission 
Equipment Co., 78 W. Union St., Pasadena 1, Calif. 


GENERAL PURPOSE SOLENOID VALVE 


Heavy duty direct operated a-c solenoid valves (Serie 
6000), available in six sizes from % to 2% in., are designed 
for pressures up to 150 lb, and 110, 220, 440 volts, 60 cycles 
supply. Intended for service in which valve is normally) 
open (deenergized), they are suitable for handling stea 


hot or cold water, gas, air, gasoline, or oil. Valve instantly} 
closes when solenoid is energized, remaining closed as long} 
as a pressure above three pounds exists on inlet side whether 
or not solenoid remains energized. To permit opening of 
valve after sudden closing a % in. pipe (with % in. globe 
valve) is provided for by-passing the inlet side of the 
solenoid valve and leading directly into the outlet side} 
Flow through pipe is controlled by globe valve, allowing? 
main valve to open when pressure is equalized. Johnson? 
Corp., Three Rivers, Mich. 


METER MULTIPLIER 


Volume unit meter multiplier design provides five step” 
straight T performance in size normally limited to ladder® 
and potentiometer circuits. Meter is connected to auxiliary 
pair of terminals on multiplier when in off position, allow-! 


ing meter to be used for volume indication on other line, 
for tube checking, or other uses. Standard attenuation 
ranges available are: O(Imw) to + 16 and “off” in 4 vu 
steps, +4 to + 20 and “off” in 4 vu steps. Spacing be- 
tween units is 30 deg. Attenuator measures 13% in. diam. 
Shallcross Mfg. Co., Collingdale, Pa. 


PAINT PRIMER 


Fast drying primer (No. 10) is intended for use on 
aluminum and magnesium alloys, monel, tin, steel, copper, 
and galvanized metals. It may be applied by spraying, dip- 
ping, or brushing, and may be air dried or baked. Primer 
is claimed to have good resistance to salt water and to 
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RELAYS OF ADAPTABILITY 





Thousands of specifications are filled by the complete 
line of Allied Relays—seven of which are grouped around 
the Allied emblem of engineering leadership. 


Allied Control engineers pioneered the design of relays 
from signal circuits to 75 ampere contacts, coils from 
12 milliwatts to 3!/, watts to give the smallest mounting 
area and accessible wiring facilities. 


*Type “BOHO" is D.P.D.T. relay sealed with standard 
octal plug. Contact rating of 5 to 10 amperes and coil 
capacity of 115 v. D.C. at 2.5 watts and 220 volts; 25 
and 60 cycles at 4.5 volt-amperes. 

*Type “CN” is S.P.S.T. double break relay with 50 ampere 
contacts and coil capacity of 115 v. D.C. at 3.5 watts and 
220 volts; 60 cycles at 10.5 volt-amperes. 

*Type "BN" is 6 P.D.T, relay with 15 ampere contacts and 
coil capacity of 115 v. D.C. at 3.5 watts (not available 


ALLIED CONTROL CO., INC. 2 EAST END AVENUE, NEW YORK a 








Type BOHO 


Type SK 


lest 


in A.C.). 

*Type “BG” is S.P.D.T. relay with 2 ampere contacts and 
coil capacity of 25 v. D.C. at 50 milliwatts (not available 
in A.C.) 

*Type “BO” is D.P.D.T. relay with 15 ampere contacts 
and coil capacity of 115 v. D.C. at 2.5 watts and 220 
volts; 25 and 60 cycles at 4.5 volt-amperes. 


*Type “F’’ is S.P.D.T. with 2 ampere contacts and coil 
capacity of 85 v. D. C. at 1.5 watts (not available in 
A.C.). 

*Type “SK” from S.P.S.T. up to 4 P.D.T. with 1 ampere 
contacts and coil capacity of 60 v. D.C. at 750 milliwatts 
(for 4 P.D.T, relay) not available in A.C. 


Allied Control representatives are located throughout 
the United States. A short note to our home office will 


give you the name of our nearest representative. - 
AL-119 


| 
















































keen. 


Mathias 


Klein Pliers are made in many types for every 
purpose. Plan now to let these quality tools aid 
your production. 


No 1. Original pattern 
husky Klein Side Cutting 
alae 1: 10-2 ee 
in five sizes——5, 6, 7, 8 


and 9 inches 


No. 201 NE. The famous 
aie tilt tM ey - 
Til Malt ete ha 
sizes—5, 6,7, 8, and 9 in 


No. 202. Kiein Oblique 
Cutting Plier (heavy-duty 
pattern). A very useful tool 
that cuts close. Length, 6 


Talaal ty) 


No. 203. Klein Long Nose 
Plier. Long reach of jaws 
permits getting into diffi- 
cult places. Made in 6 and 


7 inch sizes 


Ask Your Supplier 


The Klein Pocket Tool 
Guide, showing the 
Klein line and contain- 
ing useful tool informa- 
tion, _ be mailed on 


Since 1857 


1.48 3 |: & Sons 





PCs 


... Wherever pliers are needed 


Fast moving production lines demand quick, sure 
work to-keep output at peak level. Klein Pliers in 
the hands of your workers help them keep produc- 
tion up to schedule. 

Drop forged from the finest alloy steel and in- 
dividually tempered and tested, each pair of Klein 
Pliers has the proper balance—the right spring to 
the handles—matched jaws—sharp knives that stay 


solvents including alcohols, naphthas, ketones, and coal tar 
derivatives. Baking is required, for chemical and solvent 
resistance and for lacquer or chlorinated rubber alkyd over- 
coatings. Baking cycle is a variable, and depends upon type 
of overcoating. Princeton Paint Laboratories, Princeton, 
N., J. 


A-C GEARMOTORS 


General purpose continuous duty foot-mounted gear- 
motors (Series 400) are made in fractional horsepower 
ratings from % to 1 hp, 3 phase, double voltage (220/400 
volts etc); % to 1 hp, 2 phase, 110, 208, 380, 416, or 550 
volts; and % to % hp, single phase, double voltage 





(115/230 volts etc). Approximate speed range is 16 to 
288 rpm. Motors for operation on 110 volts, 3 or 2 phase 
are available. Features of gearmotors include: moisture 
resistant windings, molded aluminum rotor, one piece motor 
and gear housing, drip-proof design, and ball and tapered 
roller bearings. Concentric bolt holes provide for four 
mounting positions. Drive shaft is supplied on either 
right or left side or double end. Available in drip proof 
ventilated or enclosed nonventilated. Electra Motors, Inc., 
1110 N. Lemon St., Anaheim, Calif. 


RECTIFIER TUBE 


Mercury vapor power tube (NL-653), 
rated at 3 amp, is intended for industrial 
applications and for “back-rectifier” in- 
™ ductive load service using thyratron tube. 
| Single-ended construction eliminates need 
| of separate plate connection, reducing 
space requirements. Tube ratings: 900 
max. peak inverse volts, 2.5 filament 
volts, 9.5 filament amp, and 16 volts for 
anode starting. Mounting position, ver- 
tical with base down. Overall dimensions 
53% in. high by 2M%e in. diam. National 
Electronics, Inc., Geneva, III. 


MINIATURE RESISTORS 


Line of small resistors in ratings from % to 1 watt and 
20 ohms to 5 megohms is available with tolerances of % to 
1 per cent. Resistors are designed for use in various types 








of miniature electronic units. Overall dimensions of small- 
est resistor are %e6 in. diam, % in. long, They can be 
supplied with insulating jacket. Wilkor Products, Inc., 
3835 W. 150th St., Cleveland 11. 


LOCK AND WELD NUT 


Combination lock and weld nut is a 3-point projection 
weld nut with countetboring at bottom and locking features 
on top. Counterboring prevents particles of welding metal 
from obstructing threads and triangular deflection on top 
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ROTO -FLEX 
SHAFT SEAL 


ADVANCED DESIGN. . . Key to the de- 
velopment of Gits Bros. new ROTO- 
FLEX SHAFT SEAL. And back of this 
development lies the detailed research 
and experience gained by Gits Engi- 
neers over many years of designing 
and manufacturing high speed shaft 
seals. 


The advanced design features of the Gits Roto-Flex 
Shaft Seal include: 

1. No loose parts—permanently assembled Seal 
Nose. 
Positive built-in flexibility. 
Torque washer that relieves diaphragm strain. 
Balanced design—Minimum spring pressure. 
Machine-lapped seal surfaces. 
Easy installation due to extreme construction 
simplicity. 


PPP PY 


AVAILABLE SINGLE OR DOUBLE. The single Gits Roto- 
Flex Shaft Seal is employed where liquid to be sealed 
can act as a lubricant or coolant, and the double is for 
those applications where additional liquid must be 
supplied to the seal chamber for lubricating or cooling 
purposes, 


The need for the Gits Roto-Flex Shaft Seal is un- 
limited and UNTIL NOW not fully answered. For 
proper recommendations on your seal problem, send a 
dimensioned drawing showing where the seal is to 


THE LARGEST SELECTION OF 
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be applied, for immediate and careful attention by Gits 
Bros. Engineers. Also include such operating data as: 

1. Shaft R.P.M. and direction. 

2. Liquid or gas being sealed. 

3. Temperature range. 

4. Pressure range. 
and any special details related to design or assembly. 
On any shaft sealing problem—as on any lubricating 
problem—it will pay you to consult with Gits Bros. . . . 
““Friction-Fighting Headquarters"’ for over 40 years. 


G1Ts BROs. MFG. Co. 


1840 South Kilbourn Avenue, Chicago 23, Illinois 


WRITE TODAY for new literature which graphic- 
ally describes the new Gits Roto-Flex Shaft Seal) 
Engineering dota ond many helptul suggestions'im 
=~ cluded. i's Freel % * * 


~ 
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(deflected threads) provides controlled friction lock. Nut 
TRY THIS ae IRON NOW! turns freely until bolt engages the deflected threads at the 


St Ur ttf ace top of nut. Thickness of nut is increased to compensate for 


A ( threads removed by counterboring. Grip Nut Co., 310-K 
zUIS ste S. Michigan Ave., Chicago 4. 


ELECTRO-MECHANICAL TIMER 


Sc O [ d fe f r O in Timer unit (Duplex Fail-Safe) is a combination elec- 
trical and mechanical device consisting of a synchronous 

Pi ee Se, Pent: time element with a spring driven element. Spring drive, 

Ideal For Light or Heavy Work normally held in reserve, instantaneously goes into opera- 


Heats Rapidly from Cold Start 
e@ LIGHTWEIGHT (3 ozs.) 


e@ FINGERTIP CONTROL permits 
long hours of soldering without fatigue. 
Though it weighs only 3 ozs, “Soldetron” 
can do the job of a 200 watt iron. 
@ Ideal for precision work in “hard-to- 
reach” places 
@ Interchangeable tip-heads; no cleaning 
or filing. 
: © Retains beat with 
switch off up to 
1 minute. 
@ COOL GRIP bake- 
lite handle, cork 
covering. 


wb tne, or 8 wk AC or De without transformer’ ( = tion when power is cut off; will run for a total of 24 to 30 


automobile battery.) hrs on one winding. Visible signal incorporated in timer 








PRICE: pos ee ir at $13.95 gives warning when in need of rewinding. Unit may be 

5% higher west of Miss.; fair traded. used as a component on recording instruments, time switches, 
Manufacturers: Order sample unit. test its areat efficiency! and other equipment. It develops a torque of 5 Ib.-in. at a 
TRANSVISION, INC., NEW ROCHELLE, N. Y. spindle speed of one revolution in 24 hr. Measures 314 in 
Dept. E.M. diam and 2%¢ in. deep; weight, 1 lb. Possibility of balance 


wheel stopping on dead center is said to be eliminated. 
Duplex Clock Co., Inc., 226 Mill St., Waterbury 15, Conn. 


SEALED RELAY ENCLOSURES 


Sealing facilities have been added to include company’s 
complete line of relays. Enclosures are designed to with- 
stand dust, moisture, oil or fungus, and also for use under 

a 'g ¢| Vy] ig he y different atmospheric conditions. Relays are available 


PRODUCTION 


oi 
GREY IRON CASTING 


ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 





hermetically sealed or dust-tight sealed provided with re- 
movable cover. Form of enclosure includes: cannon pres- 
sure sealed plug, octal plug-in type, solder lug or screw 
THE WHELAND ety | ata terminal type. [Illustration shows the octal plug type. 

FOUNDRY DIVISION Hermetic sealing is said to be particularly suited to aircraft. 
Vacuum-sealing facilities are available. Advance Electric 
& Relay Co., 1260 W. Second St., Los Angeles, Calif. 


PLASTICS DECAL 


Decalcomania is suitable for applications on plastics sur- 
faces, sheetings, baked synthetic enamels, wrinkle finishes, 
leatherette, leather and synthetic fabrics. It is claimed not 
to dry out and to possess the unusual property of cumulative 


AND MANUFAC ah ae 4S 


HATTANOOGA 2, TENNESSEE 
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Many Wide Chisel Edges 


Give EVERLOCKS More 
Gripping Area 















This patented EverLOCK feature gives the extra 
staying power needed to protect your assemblies under all 
conditions. Note the photographic evidence of extra grip- 
ping area each of EverLOCK’s many wide chisel edges apply 
to both work and nut. Full use of this added area of resistance 
against expansion, contraction and strain is assured by pow- 
erful spring tension which drives and holds each of the many 
wide chisel edges into positive locking action. 

Application is fast and easy . . . saves assembly time and 
labor . . . eliminates all hazards of stretched bolts and 
distortion of threaded parts. Write for full particulars. 







WASHERS 


THE WASHER THAT HAS THE EDGE 


p eo bes 
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adhesion as it will bond within a few hours and improve its 


adhesion until permanently secured. Decal, applied by the 
water method, is said to be unaffected by, migration of 
| 
| 




















Control and Power Wiring 
BOTH In One Block 


plasticizer. Other applications include etched and polished 
aluminum, chrome and nickel plates, and stainless steel. 
Christman Engraving Co., Battle Creek, Mich. 


INTERVAL TIMER 


Combination timer and switch (Models 179, 180) features 
quick-make and break, snap-action switch with a capacity of 
10 amp at 125 volts. Timers are available for 15 or 60 
BT Terminal rated at 


30 amps, takes wire 
size up to AWG #10. 


H Terminal rated at 75 
amps, takes wire size 
from AWG #8 to #4, 


CURTIS TYPE “BTH” § <: 
Built-Up Terminal Blocks 


Curtis Type “BTH” Built-Up Terminal Blocks hove 
been developed to permit both control wiring and 
power wiring terminals in a common terminal block. 





+ ae BT terminals (screw connections) are used for control 

- wiring, and H terminals (high pressure solderiess con- fe = 
aan oan nectors) for power wiring. BT and H terminals are min intervals for 110 or 220 volts, 50 or 60 cycle operation. 
pS-121 furnished in any desired combination up to 30, inclu- Units incorporate the usual synchronous motor and gear 


sive. Ample clearance betweer terminals of opposite 
polarity and to ground for 750 volts. White marker 
strip included for circuit identification. 


DEVELOPMENT & MFG. CO. 


Terminal Block Sales —19 North Crawford 
Avenue, Chicago 24, Illinois 
Factory — Milwaukee 10, Wisconsin 


mechanism. Clearance for panel mounting: 23% in.x4%e . 
in. x 2%6 in. deep; dial dimension, 3% in.x4% in. Sepa- 
rately mounted audible signal is available. Dimco-Gray 
Co., 207 E. 6th St., Dayton 2, Ohio. 






HERMETICALLY SEALED TERMINALS 


Tinned steatite hermetically sealed bushings are designed 
for use on metal enclosures of transformers, condensers, 
and relays. Bushings are claimed not to crack when sub- 


FoR F457 DELIVERY AND SERVICE ON 


NUTS 


TURN TO WESTFIELD 





jected to thermal shocks while soldering or through regular 
shop handling. Tinned surface, permanently bonded to 
steatite, permits bonding to enclosure after inserting bush- 
ing in mounting hole. Bushings are available for tempera- 
tures up to 200 C. General Ceramics & Steatite Corp., 
Keasbey, N. J. 





























WHEN IT’S HIGH GRADE NUTS, 
Standard or Custom Made, turn to 
Westfield for fast delivery and serv- MECHANICAL DIFFERENTIALS 


ice. You'll find Westfield big 4 - “ff ‘al : E ; ; 
enough to meet nition tine Small mechanical differential employing spur gears 1s 


and right—not too big to take an intended for use where measuring and controlling of speeds 
active, practical interest in your is involved. Applications include: speed sums and differ- 


special requirements . . . Westfield 
Nuts are milled from the bar to exact 
specifications. Theyre economical in 
themselves and speed up assembly 
line production . . . Tell us your 
needs! Send drawings and data for 
suggestions and prices! Write or 
call Department 405. 





‘ l d diff ; d and iti 
RYE ae el agers UA eink aaeale aenaearing: ad conte, increasing spell 
WESTFIELD. MASS ratios between shafts, indicating and controlling torque and 
speed direction, indicating and controlling acceleration and 
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ESPECIALLY DEVELOPED 
FOR REFRIGERATION AND 
BLOWER EQUIPMENT 


Here is a complete line of Delco 
Motors developed especially to 
meet the requirements of refriger- 
ation and blower equipment. 
These dependable Delco Motors 
deliver smooth, quiet power hour 
after hour, day after day. 


The simple, compact design and 
rugged construction of these 
Delco Motors assure long, 
dependable service. Self-ventila- 
tion and highest quality insula- 
tion mean trouble-free operation. 


CHECK THESE FEATURES OF : | Ample lubrication is provided 


oonnermmene . 





'| bythe seal and shield type ball 
THE NEW DELCO MOTOR | bearing... all internal-moving 
The inner and outer races Main frames, end frames parts are permanently protected 
cf the ball bearing on the af igldcestren consi: | | by the rugged cast iron frame. 
oe ee ee Gutonded - cesessibte Yes, the Delco line of Refriger- 
mum thrust capacity. . 
ee eee ae ator and Blower Motors is 
pret sce Bate ‘oe mee designed and engineered to do 
die cast aluminum conduc- are Shes evensne a better, more efficient job of 
tor bars and end rings. from 1 h.p. through 5 h.p. ees 2 
and polyphase available _ powering your products. Write to 
Co cree sat «ST ease” | Delco Products, Dayton, Ohio, or 


our nearest Sales Office for com- 
plete details. 


DELCO MOTORS 


DELCO PRODUCTS, DIVISION OF GENERAL MOTORS CORPORATION 








Alp 


PRODUCTS 
DAYTON, OHIO 


SALES OFFICES: CHICAGO « CINCINNATI *¢ CLEVELAND * DETROIT * HARTFORD 
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UNDER ALL Magnestum—Copper Sulphide 


PTT RECTIFIERS 


Light Weight for Heavy Duty Use 


More and more 
manufacturers are 
specifying “Lec- 
tron’’, the only 
rectifier using a 
nesium plates. 

oratory and field 
tests have proved 
their superiority. 


¥ For Direct Current 
up to 60 Volts. 

% Heavy Duty (50 to 
50,000 AMPS and 
up). 

% Instant Operation. 

%& Faster Cooling 
Magnesium Radia- 

tor Plates. 


FOR: 

%& Operational Tem- 

peratures from 40 Y 

degrees F. to 284 = 

degrees F. Ge 
%& More Rugged Me- 

chanically and Elec- Si = 

trically. pe 10:6 
% Not Affected by 

Atmospheric Con- LAB POWER 
ditions. tet; 


SPOT 
WELDING 


‘ 


ee 
CHARGES 


AUTOMOTIVE AND 
AIRCRAFT GENERATORS 


COMPLETE ENGINEERING ASSISTANCE 
WRITE FOR LITERATURE 


ELECTRONIC RECTIFIERS, INC. 


x) N. EAST ST INDIANAPOLIS 2, IND 



















deceleration, reversing and changing speeds without dis- 
connecting source of power, shifting phase angles between 
shafts, and other related uses. Unit is available in a wide 
range of sizes in open type (as illustrated) or in com- 
pletely enclosed jacket grease lubricated. Milwaukee Lock 
& Mfg.-Co., 5048 N. 37th St., Milwaukee 9, Wis. 


INTERVAL TIMER-SWITCH 


Automatic timer and switch unit turns “off” and “on” at 
predetermined period. It is intended for use as an inbuilt ~ 
component in radios and where cycle timing is required. 
Maximum time period is one hour, after which time it auto- 





ie i SR es 
matically goes “off.” Unit embodies an alarm which sounds 
after radio has been on for 10 min. It consists of a syn- 
chronous motor, a control for terminating the cycle and one 
for initiating new cycle. Motors are available for all com- 
mercial frequencies and voltages up to 250 volts. Telechron 
Inc., Ashland, Mass. 


MULTIPURPOSE PILOT LAMP 


Sturdy 10-watt pilot lamp (10C7DC), designed for use 
by range and radio manufacturers and other equipment, is 
said to withstand unusual shock and vibration conditions. 
Lamp features a double contact bayonet base to overcome 
tendency to loosen in socket and modified filament construc- 
tion to withstand shock. It is intended for use in place of 
7C7 and 10C7 candelabra screw base lamps. General Elec- 
tric, Nela Park, Cleveland 12. 


MINIATURE METER 


Light and sturdy moving coil type (D’Arsonval type) of 
midget meter, measuring 1 in. diam and having a scale arc 
of 270 deg, provides scale chord comparable to conventional 
3¥4 in. meters. It is intended for use where size and weight 





are of prime importance, such as in aircraft as well as im 
radio and television fields, laboratory test equipment and 
similar applications. Meter is claimed to have high sensi- 
tivity, accuracy of +2 per cent, and to withstand vibration 
and shock. Instrument can be made watertight and supplied 
to mount by means of a threaded ring. International In- 
struments, Inc., 331 East St., New Haven 11, Conn. 


BAKING ENAMEL 


White baking enamel (Codur Gloss 68080) is said to 
have a high reflectivity and high resistance to humidity and 
salt spray. Enamel with minimum reflectivity of 87% ex- 
ceeds specifications set up by Certified Lamp Manufactur- 
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Cross section of new tank shows 
installation of two Westinghouse 
Corox heaters. They are inexpen- 
sive, easy to replace and are the 
most efficient type of heater, since 
all the Btu’s go into the water. 


The Pennsylvania Range Boiler Company, Philadelphia, ran 
into completely new problems when they expanded their 
line from gas-fired to include electric water tanks. It was 
here they put THERM-A-NEERING to work for them. 

Westinghouse engineers helped PRB’ engineers in de- 
termining the performance of their new “Bradford” electric 
water heater. Technicians at the Meadville Plant ran ex- 
haustive tests on the heater to make certain it met NEMA 
specifications. Both Westinghouse Corox heating units and 
the Westinghouse Clostemp Thermostat were recommended 
and designed into the unit as a whole. 

In effect, this company received complete assurance of 
performance based on highly-skilled testing techniques at 
our laboratories . . . plus the fact that by using both the 
Westinghouse Clostemp Thermostat and Corox heating 
elements they profit by undivided responsibility for their 
electrical components. 

Like to have this kind of help on your product? It’s avail- 
able—instantly—when you put THERM-A-NEERING to 
work for you. Write, wire or phone Westinghouse Electric 
Corporation, Dept. M-1, Meadville, Pa. J-10327 


Ss Westinghouse es 


PLANTS IN 25 CITIES . 
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THERM-A-NEERING . . . 


A Heat and Control Engi- 
neering Service that offers: 


—thermal and 
electrical engineers to 
work with your own staff. 


pEseARo —a well-equip 


laboratory for testing full- 
scale models. 


propucl! —a modern plant 


devoted entirely to heat- 
ing units and controls, 


_xPERiEne —world’s largest 


maker of bimetallic ther- 
mostats, Westinghouse 
has sold over 15 million. 


YI 
nt CONTR 
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trial material handling equipment. 


50 pound-inches. 

The operating principle of the 
Ledex Rotary Solenoid is simple. 
Magnetic action moves the arma- 
ture along the solenoid axis. This 
action is converted into a rotary 
motion by means of ball bearings 
on inclined races. 


FILL IN 
AND MAIL COUPON FOR 
ILLUSTRATED FOLDER GIVING 
COMPLETE INFORMATION 


G. H. LELAND, INC. 
111 Webster Street, Dayton 2, Ohio 


Name 
(Please Print) 


Company. 


i aincasinseetinactitaniacieniigile-dtepethicientapiensed en 
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... solves remote control problems 


The many production uses of Ledex Rotary Solenoids 
vary from actuating bomb releases in military aircraft 
to controlling hydraulic valves in heavy duty indus- 


Five Ledex Rotary Solenoid models are manufac- 
tured. Diameters range from 11% to 34% inches. Prede- 
termined rotation up to 95°, either right or left, can 
be engineered to suit your production requirements. 
Starting torques for 45° of rotation range from 1/4 to 





Precision manufacture to exacting specifications 
and individual operating tests are your assurance of 
dependable long-life service under severe operating 
conditions. 


i 
i 
a 


Send descriptive literature on the Ledex Rotary Solenoid, 
The Ledex Rotary Solenoid may be applicable to our .. . 


a alll eesti 


Ne 


POWERFUL 








————— 
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ers. Satisfactory results were obtained when enamel coated 
panels were subjected to 1000 hr humidity test and 500 hr 
salt spray test. Maas & Waldstein Co., 438 Riverside Ave., 
Newark 4, N. J. 


PHOTO-ELECTRIC COUNTER 


Self-contained electronic counter (Model 310) is said to 
count at rates up to 6000 per minute. It is adaptable for 





small objects as well as closely spaced parts since width of 
light beam is 4% in. and unit responds to light changes as 
small as 25. per cent. Unit incorporates a photo-electric 
detector, an electronic decade, and a six digit electro- 
mechanical register. Through use of electronic decade 
ahead of electromechanical register, counting speed of 
mechanical counter is scaled down by a factor of 10, 
increasing reliability and accuracy. Last digit of the number 
is registered on neon glow lamps of the electronic counter 
decade. 

Model 311 counter for use with an electromagnetic pickup 
coil provides for shaft rotation counting without physical 
contact. Detector coil is set close to a disc or steel slug 
which is mounted on rotating shaft. Potter Instrument Co., 
136-56 Roosevelt Ave., Flushing, N. Y. 


VOLTAGE STABILIZER 


Hermetically-sealed fre- 
quency compensating 15- 
watt model has been added 
to VR-6000 line of voltage 
stabilizers. Unit is custom 
engineered and designed 
for an input frequency 
range of 57 to 63 cycles, 
input voltage range of 95 
to 125 volts and output of 
115 volts stabilized to +1 
per cent for both line and 
frequency regulation. Con- 
struction of stabilizer is 
said to provide for resis- 
tance to shock and vibration. Other features include: use 
of oil as a cooling medium, plating of case before painting 
to increase resistance to corrosion, stainless steel mounting 
studs, and use of hermetically sealed terminals. Raytheon 
Mfg. Co., Waltham 54, Mass. 





COMBINATION CUTTING TOOL 


Pocket-size, triple-purpose hand-tool (trademarked 
Shearite) can be used for cutting machine screws and 
also cuts and strips electrical wire. Tool is said to cut 
the screws without damage to threads. Suitable for #10-32, 
#8-32, #6-32 and #4-40 screws, commonly used in elec- 
trical work, it is used by threading screw into a tapped 
hole to the desired length and closing handles. End of 
screw is then sheared off clean, ready for use without 
filing. For wire use, it can be applied to wire sizes 
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opamgen takes weariness out of work 


For men at machines as well as at desks, for the 
housewife as well as for women in industry or the 
professions, Spongex* sponge rubber reduces shock, 
vibration, noise and other discomforts . . . takes 
weariness out of work. 


All the cushioning, sound deadening, sealing, 
insulating properties of rubber have been multi- 
plied in Spongex and precisely engineered to a 
specific job. Whether a simple seat cushion or the 
life-critical gasket of an iron lung, a bassinet pad 
for a newborn baby or the window sealing in a 
stratosphere-flying plane. Everywhere and, seem- 
ingly, in almost every product . . . for refrigerator 
doors, shoe innersoles, typewriter pads, motor 
mountings . . . Spongex is helping product de- 


signers make living easier, quieter, more abundant 
for everyone. 


Spongex does a better job because it’s made by 
a company that for 25 years has concentrated 
exclusively on making rubber do a better job of 
cushioning, insulating, sealing. You can see the 
difference, feel the difference, prove the differ- 
ence such experience makes. You can have gener- 
ous samples of Spongex to experiment with and 
test for resiliency, cell structure, tensile strength 
and resistance to temperature extremes, moisture, 
acids, corrosive vapors, abrasion and aging. Write 
today, naming your product and problem. Sponge 
Rubber Products Co., 104 Derby Place, Shelton, 


Conn. Sales offices in principal industrial centers. 


*Trade Mark Reg. U.S. Pat. Off. 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX . CELL-TITE * 
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HIGH HEAT 


Y-26 MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 


e A composite, inorganic-bonded highly-integrated mica in- 

sulating material built-up from mica splittings, and approxi- 

mating raw mica in all physical properties. 

@ Completely inorganic, odorless, and smokeless. 

@ High mechanical strength and integration. 

e High dielectric strength. 

e High durability and moisture resistance. 

® Resistant to temperatures up to redness without change. 

@ Does not react chemically with resistor materials. 

@ Unaffected by oils or organic solvents. 

@ Available in large sheets or full-size punchings. 

e Can be stamped cleanly to specified design. 

@ Test samples and pamphlet on request. 

e Engineering service available to help solve your insulating 
problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS _ 


PE tae BRUSH-HOLDERS 


FOR FRACTIONAL HORSEPOWER MOTORS 
COMPLETE RANGE OF SIZES... 


Chih cheat athena 


SAVES ASSEMBLY TIME AND LABOR! 


Made in a complete range of standard and special 
sizes for fractional H.P. motors. 

PEMCO Brush-Holders have been used for years 
by many of the country’s leading motor manu- 
facturers. They have proven themselves in the 
field under almost every condition. 


Improve your operation, cut your costs, investigate PEMCO. 


alta SO. anata seme 


711 W. LAKE ST tt 


ranging from #22 to 10. Made of high-strength alloy steel © 
and has shockproof plastics handles. Aircraft-Marine Prod- 7 
ucts Inc., 1504 N. 4th St., Harrisburg, Pa. 


GENERAL PURPOSE METER 


Indicating voltmeter (Type AB-15) features expanded 
scale over the most frequently used range of 90 to 130 
volts. Expanded scale enables detection and measurement 
of 0.5 volt variation. Meter accuracy is + 0.5 per cent in 
105 to 125 volt range and +1 per cent over the entire 


range. Other features include: spring-mounted jewel 
pivots, anti-parallax scale, high overload characteristics, 
non-glare glass, shielding from stray fields, and suitable 
performances under varying ambient temperatures. Scale 
measures 7.1 in. long and 250 deg about the center. Meter 
is housed in a dustproof, liquid-resistant case whose over- 
all dimensions are 4% in. square x 634 in. General Electric 
Co., Schenectady 5, N. Y. 


Laboratory and Engineering 
Equipment 
VOLTAGE TESTERS 


General purpose voltage testers are de- 

signed for use on high frequency a-c 

systems and for low voltage systems. 

High frequency tester is suitable for 

voltages ranging from 110 to 550 volts, 

400 cycles and 30 to 120 volts d-c. Low 

voltage unit is intended for systems 

ranging from 12 to 60 volts, 60 cycles 

and 10 to 40 volts d-c. Instrument is 

characterized by its sturdy construction 

and added insulation protection for user 

which is claimed to be effective even 

’ under moist conditions. Sharp spear 

points allow operator to pierce insulation without damaging 
insulation. Square D Co., 6060 Rivard St., Detroit 11. 


MULTIPLE TEMPERATURE RECORDER-ALARM 


Indicating and recording instrument (Speedomax) auto- 
matically logs as many as 160 separate thermocouple tem- 
peratures in succession at a rate of 4 sec per point. Equip- 
ment consists of two parts, a recorder and a switch 
assembly housed in separate cases. In normal operation, unit 
indicates only while numbered lights identify each couple. 
When a preset temperature limit is reached by any one 
couple (or any number), unit automatically starts its 
recording chart and begins to record all points as a series 
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‘ir 5655 has three sections: (1) Image, (2) Scanning, (3) 
Multiplier. The image section contains a semi-transparent pho- 
bceTtohaul-l ote MR MST b Md ot oh Me) Me et 
televised is focused by an optical lens system. This causes the 
photocathode to emit a stream of electrons from each illumi- 
nated area (proportional to the light striking the area), and 
bt tM Te Mn ola tt t- Mo LMT (Mt le 2 eo 
duce a charge pattern. The cpposite side of the target is 
scanned by a low-velocity electron beam from @n electron gun 
in the scanning section. Electrons from the gun are turned back 
RMR i Melee RMR el Me Me he ee a Lk 
modulated by deposition of the electrons at the target, in 
accord with the charge pattern whose more positive areas 
correspond to highlights of the televised scene. In the mulfi- 
plier section, the return beam is directed to a 5-stage amplifier 
(using secondary emission to amplify electron beam signals), 
and here the modulated beam is amplified at least 300 times— 
to drive the first stage of the video amplifier 





— 





95% 


AU La 


METAL PARTS 


*Nichrome is manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manvfactured and sold in Canada by 
The 8B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canado 


*T.M, Reg. U.S. Pat, Of, 








PORCELAIN.... 


the way you want it 


@ The girl in the picture is painting numbers on 
transformer blocks made of Colonial porcelain. It is 
only one of many tasks performed at the Colonial 
factory to assure customers of electrical porcelain the 
way they want it. One of America’s oldest and largest 
porcelain makers invites your inquiries. 


The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 





















Chicago 
2753 W. North 
Tel HU-6809 







































































































Baer fibre is versatile . . . can be stamped, punched, 
drilled, tapped, milled, sheared, sawed to specification. 


N. S. BAER COMPANY 


T.- HILLSIDE, NEW JERSEY 
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of numbered dots, simultaneously operating an alarm. 
Operator can automatically cut thermocouples out of the 
measuring sequence in banks of twenty at a time thus se- 
lecting the particular group of temperatures of importance. 
Instrument may be set to record a single thermocouple or to 
record all points continuously. Leeds & Northrup Co., 4934 
Stenton Ave., Philadelphia 44. 


MINIATURE TESTER 


Self powered multitester is a combination ohmmeter and 
voltmeter for testing resistances and a-c and d-c voltages. 
Designed for industrial testing it is suitable for radio, 
television, and home appliance fields as well as labora- 
tories. Manufacturer claims that multitester indicates 


~ 


resistances from 0 to 2 million ohms with an accuracy of 
+ 2 per cent of linear scale; d-c voltages from 0 to 300 with 
an accuracy of + 2 per cent at 10,000 ohms per volt; and 
on a-c voltage, registering from 0 to 10,000 ohms per volt 
within +5 per cent. Rotary switch provides selection of 
full scale voltage ranges of 50, 150, and 300 volts. Resist- 
ance scales are 2,000, 20,000, and 200,000 ohms and 2 
megohms. Both a-c and d-c voltage and ohm readings are 
indicated on a well-marked two-scale dial. Unit measures 
44% in.x3 in.x1¥% in.; power supply, two small dry bat- 
teries; weight, 12 oz. International Instruments, Inc., 311 
East St., New Haven 11, Conn. 


COMPACT FLUX METER 


Magnetic flux meter de- 
signed to be used with small 
probes is suitable for meas- 
uring a-c, d-c, and transit 
magnetic flux densities. 
Probe is available in various 
thicknesses for specific appli- 
cations. It contains a cop- 
per constantan thermocouple 
which may be temperature 
compensated (by formula) 
when increased accuracy is 
necessary. Meter may be 
used in (1) determining field strength when magnetizing 
permanent magnets, (2) determining field distribution on 
motor and generators, (3) ascertaining direction of mag- 
netic field by probe position for maximum reading, (4) 
checking of interpole fields for best commutation, (5) de- 
termining field distortion due to armature reaction, and 
(6) determining variation of field changes in alternating 
magnetic fields and other related applications. Standard 
range of meter is 0 to 26,000 gauss with calibrated accuracy 
of 1 per cent; other ranges available. Connections are pro- 
vided for oscillographic studies of flux. Measures 135 
in.x 11 in.x554 in. Associated Research, Inc., 231 S. 
Green St., Chicago 7. 
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HEA 


WHAT PROPERTIES DO YOU NEED IN A PLASTIC? 


HEAT RESISTANCE? LOW MOISTURE ABSORPTION? 


TRANSPARENCY ? 


COLOR? EASY MOLDING? LOW COST? 


Koppers Polystyrene was nem au 


EWEST in the line of Koppers Plastics is Heat-Resisting 
N Polystyrene 8. This plastic will come through the 
scalding water of the automatic home dishwashing machine 
and retain its shape. Jt is the only polystyrene that sells at 
the same low cost of regular polystyrene and still has the heat 
resistance to withstand scalding water. No longer do you 
need to pay a premium price for heat resistance. 

Koppers Polystyrene 8 has all the superior polystyrene 
advantages — crystal clarity, limitless colors, excellent elec- 
trical characteristics, negligible water absorption and low 
cost—and it will stand temperature 30° higher than regular 
polystyrene. It can be used for plastic kitchenware, tumblers, 
and electrical appliances. It will stand the concentrated heat 
of a radio power tube and finds many applications in decora- 
tive lamps and plastic wall tile. 


Emerson portable radio cabinet molded 
from Koppers Polystyrene. Superior 
properties of Koppers Polystyrene result 
in more perfect cabinets per day and 
lower costs. Molded by Worcester Molded 
Plastics, Worcester, Mass. 


Frigidaire Light Deflector for the inside 
of a refrigerator. Koppers Polystyrene 
was chosen for its transparency, light- 
diffusing properties and low water ab- 
sorption. Molded by Wolverine Plastics 
for Michigan Molded Plastics. 


Where easy moldability is all-important, Koppers Lubri- 
cated Polystyrene 3 offers the same low production costs 
and can be used for a tremendous variety of toys, display 
boxes and other items. s 

All of Koppers Polystyrenes sell at the same low price. 
Their light weight results in more pieces per pound. All 
scrap can be ground up and used again, keeping production 
costs at a minimum. 

Koppers new and different commercial process for making 
polystyrene results in a product of high purity with the same 
physical characteristics maintained order after order. Send 
the coupon for new booklet. 


KOPPERS COMPANY, INC. 
Chemical Division + Pittsburgh 19, Pa. 


Nite-Gard Nursery Light. Color, 
translucence and low cost made Kop- 
pers Polystyrene 3 a good choice for this 
night light molded by All Plastics Cor- 
poration, Avon-by-the-sea, New Jersey. 


SEND FOR FREE BOOKLET 


Koppers Company, Inc. 
Chemical Division, Dept. EM1 
Pittsburgh 19, Pa. 


Please send me your new booklet on 
Koppers plastics. 


Koppers Plastics 


“POLYSTYRENE 


"ETHYL CELLULOSE 
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RCA VICTOR MODEL 66X12— 
CABINET COMPRESSION MOLDED 
BY MACK FOR THE RCA VICTOR 
DIVISION of RADIO CORPORATION 
OF AMERICA, FOR YEARS ONE 
OF THE RECOGNIZED LEADERS IN 

FINE RADIO MANUFACTURE 


Write for 8-page Booklet B describing 
the complete MACK facilities—a note 
on your letterhead will suffice 





Dr. Harold A. Zahl, physicist, was appointed to th 
newly created position of director of research, Signal Cory 
Engineering Laboratories, at Fort Monmouth, N. J. D 
Zahl’s responsibilities will cover research conducted withii 
the Signal Corps and an extended external program carrie 
on by contracts in universities and industry. 7 


Dr. Herold A. Zahi R. C. Osborn 


R. C. Osborn, chief engineer for Eureka Williams Corpy) 
Bloomington, IIl., since 1947, has been named vice president” 
in charge of engineering. Mr. Osborn’s duties cover re: 
search and development for company’s line of major equip- 
ment. Prior to present position, he was an engineer with 


the Hoover Co. and director of engineering for Tobe 
Deuschmann Corp., of Canton, Mass. ‘a 


% 

E. V. Crane, well known engineer on presses, has been” 
appointed chief engineer, The Hydraulic Press Manufactur= 
ing Co., Mount Gilead, Ohio. Mr. Crane served as chief 
development engineer of the E. W. Bliss Co.’s Brooklyn 
plant, and prior to present appointment was vice president 
in charge of the mechanical engineering department of 
Sam Tour & Co., Inc. He is a licensed PE and author of 
several technical books. 


Frank M. Folsom, formerly executive vice president in 
charge of the Victor Division, was elected president of the 
Radio Corporation of America, Camden, N. J. John @ 
Wilson, until recently vice president and general managef, 
was elected executive vice president, succeeding to post 
previously filled by Mr. Folsom. 


P. H. Trickey, formerly chief engineer of Diehl Manu- 
facturing Co., is now associated with Vickers Electri¢ 
Division of Vickers Inc., St. Louis, in charge of engineef- 
ing of rotating electromagnetic machinery. 


S. N. Mead and G. E. Day have formed Sig-Trans, Inc., 
Amesbury, Mass., for the manufacture of precision self- 
synchronous motors and instruments. Messrs. Mead and 
Day were formerly vice president-chief engineer and chief 
designer respectively of Henscltel Corp. Mr. Mead is @ 
member of The Society of Naval Architects and Marine 
Engineers and AIEE. 


Dr. John &. White, formerly assistant chief, has been 
appointed chief of the electron tube section of the elec 
tronics standards laboratory, National Bureau of Standards. 
Dr. White will have the responsibility of planning, com- 
ducting, and coordinating research on electron tubes 
development of classified tubes for ordnance devices and 
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THESE ROBBINS s MYERS HIGH-FREQUENCY MOTOR PARTS 
ARE SCARCELY LARGER THAN YOUR HAND! 


Smaller Size. Lighter Weight. Better 
Performance. R & M High-Frequency 
Motor Parts can be the economical 
answer to ail three of these modern prob- 
lems. Here’s an example—a compact 
drive for high-speed precision grinders. 
IT PAYS TO ASK QUESTIONS ... A conven- 
tional 10 h.p. motor formerly was used, 
with a step-up belt drive to the spindle. 
This arrangement was both bulky and 
hazardous—and maintenance and slip- 
page were aggravated by the short cen- 
ters and high speed. Why not a built-in, 
direct motor drive? Well, why not? It’s 
questions like this that start progress! 
NOTE THESE COMPARISONS . . . So, Rob- 
bins & Myers powering specialists were 
called in, and the motor parts you see 
here were developed. Where the previous 
motor weighed about 120 pounds, ¢bis 


rotor-stator weighs but 10. In space, the 
former motor occupied some 2100 cubic 
inches; the new elements only 54. Use of 
high-frequency current provides the 
necessary spindle speed. And the drive 
is safe—entirely enclosed—with no slip- 
page to jeopardize accuracy. 


YOU, TOO, CAN PROFIT. . . If you are de- 
signing or redesigning to make your 
products better, easier to sell, call in Rob- 
bins & Myers. Fifty years of powering 
progress is yours for the asking. Address 
Robbins & Myers, Inc., Motor Division, 
Dept. C-19, Springfield 99, Obio. 


@ Robbins & Myers also builds fractional and 
integral motors of all types in sizes to 30 h.p.; 
motor-generator sets to 5000 watts; and induc- 
tion-type “Uni-Verters” to 15 KW for convert- 
ing 60-cycle current into higher frequencies. 
Millions of things in everyday use are depend- 
ably powered by Robbins & Myers. 


BUILD IT LIGHTER, SMALLER, BETTER-LOOKING, WITH 


R&M MATCHED MOTOR PARTS 










































































BLAZING 





Tt can be safely said when better, 
more revolutionary products emerge 
from test tubes, crucibles, and beakers— 
you can expect to find Smith foremost 
among those who are blazing the trail. 


In its efforts to make its condenser 
paper with better quality, and better 
electrical characteristics — Smith is con- 
tinually at work. By means of research 
and laboratory experimentation, Smith 
is constantly trying to devise ways of 
producing a paper that will provide 
more protection and meet the most 
rigid specifications. 

You will find Smith anxious to help 
in other ways, too. If you have a prob- 
lem that is tough to crack, let the tech- 
nicians and engineers of Smith Paper 
help you. They will gladly study your 


_ problem and help arrive at a solution. — 


No obligation, of course! It is merely 
another way in which Smith is proud to 
identify itself with the ever-progressive 
electrical and electronic field. 


NMITH PAPER, INC. 


LEE, MASSACHUSETTS 



































puter section, has been named electronics consultant for the 
National Bureau of Standards. 
as a consultant for all bureau divisions and will participate 
| in over-all research projects of electronics division, includ- 





electronic computers. 


Society, and Eta Kappa Nu. 


Frank G. Hoover, formerly vice president, was electe 
president of the Hoover Co., North Canton, Ohio. M 
Hoover succeeds his elder brother, H. W. Hoover, w 
will become chairman of the board. 


W. W. Kuyper has been appointed division engineer of 


the Turbine, Generator and Gear Engineering Divisions 6 
General Electric River Works, Lynn, Mass., succeedir 
K. M. Holt who is retiring after 40 years of service. M 


He has been responsible for man 
improvements -on thyratrons and other gas filled tubes, 
Dr. White is a member of AIEE, the American Physical 


Kuyper is a member of AIEE, ASME, and The Society 


of Naval Architects and Marine Engineers. 


Simultaneous announcement includes the appointment of 


L. Jj. Collins as division engineer of the Gear Engineerin 


Division and J. J. Zrodowski as design engineer of the Ge: r 
Collins and Zrodowski are memberg_ 
of The Society of Naval Architects and Marine Engineers, 


Engineering Division. 





W. W. Kuyper R. E. Deaux 

R. E. Deaux is now associated with The Coolerator Co., 
Duluth, Minn., as chief engineer. Mr. Deaux was for the 
past several years head of the engineering laboratory of the 
Gibson Refrigeration Co., serving later as process and 
specifications engineer and assistant chief engineer until ap- 
pointment at Coolerator. 


W. A. Beatty was appointed manager of the Westing- 
house Electric Co.’s feeder division. Mr. Beatty joined 
Westinghouse in 1916 and served successively as foreman, 
general foreman, and assistant superintendent in the motor 
division from 1916 to 1945. He was appointed superin- 
tendent of feeder division in 1945 and became manager of 
manufacturing in 1946. * 


The election of E. A. Nicholas as chairman of the board 
of directors and A. Fortas as a director was announced by 
Farnsworth Television & Radio Corp., Fort Wayne, Ind. 
Mr. Nicholas will continue to serve as president. 


William J. Hall was appointed production manager, Ivan- 
hoe Division of The Reliance Electric & Engineering Co., 
Cleveland. 


Frank H. Kohnstamm was appointed senior vice president 
of Jack & Heintz Precision Industries, Inc., Cleveland. 


James L. Lahey has joined the engineering staff of Tele- 
vision Associates, Inc., Chicago. Mr. Lahey was chief 
engineer of Public Information Radio Bureau in Wash- 


ington and most recently was assistant chief engineer 
of WBKB. 


Dr. Chester H. Page, formerly chief of the electronic com- 


Dr. Page will be available 
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The focal point for concentration of all 
precision-built component parts is the Final 
Assembly Line. 


ta Methods Engineering specifies the exact tools 
required, from the Tool and Die Section, for 
the production of each individual type motor, 






















If you could lease 
a motor production line 


eee you would still need the knowledge and skill 


available in Emerson-Electric yi Gnccting 


You actually engage more than the necessary Here’s how TWIN-GINEERING “follows through” 
production facilities when your motor order * . 
is Twin-gineered at Emerson-Electric. The to give you the perfect aie: application: 
meshing of your engineering minds with ours, 
1/20to5H.P. in the planning stages—the combining of 
AC and DC your product “know-what” with our motor 
design “know-how”—results in a power application that gives 
the product top operating efficiency. To produce such an 
order, an Emerson-Electric Application Engineer becomes 




















@ DESIGN SERVICE: Our “draft board,” in consulta- 
tion with your own enginee ae the best power 
application for your parti 

@ PRODUCTION: An Emerson-Electric Application 

sponew, assigned to each project, personally 

rects the writing of specifications and perform- 

— Se baeuieananee, from which production is 
planned. 


@ QUALITY CONTROL: Rigid testing of both 


your Project Engineer. Working for you, he co-ordinates the materials and motors | is carried out by ins actors 
work of the specialists who accomplish the necessary design, oe i aienainn | Ragiouen. pe eee . 


tooling, set-up, production and testing of your motors. The 
result is often the complete conversion of a distinct portion 
of our facilities to your requirements ...an extension of your 
plant, but utilizing our knowledge, skill and experience. 


e peneey 2 ooo. oor wih the 

t uate ti on of your 

order is bandied ed on a D etermined delivery 
schedule, geared to your requirements. 


@ FIELD LIAISON: The Emerson- Electric 
Territorial Representative, provides direct 
tyisoe on all phases of the powss egelice, 
tion, rom inception to elivery an 


Your inquiry is invi in-gt fh 
quiry vited on the advantages Twin-gineering offers ee 


in saving you costly engineering “‘back-tracking”. . . in provid- 
ing a dependable power application that means so much to THE EMERSON ELECTRIC MFG. CO. 
the market success of your appliance or ene ST. LOUIS 21, MO. 


EMERSON £z5 ELECTRIC 


MOTORS: FANS — ae ———"— APPLIANCES 


JANUARY 1949 159 





















































ing research and development of new types of electronic 


T ordnance devices, tubes, circuits, and controls as well as 


BUILT TO YOUR SPECIFICATIONS COMPANY BRIEFS 








| government rubber plant at Port Neches, Texas, announced 

that conversion of a portion of Port Neches plant for 

© Any Quantity producing “cold rubber” will be completed in 1949. Total 

annual output of plant when completed will be 30,000 tons” 

present output is 15,000 tons. Production increase has been” 
authorized by RFC. 


® Any Type | The B. F. Goodrich Chemical Co., Cleveland, operators a 










=~ nae Sprague Electric Co., North Adams, Mass., has seca 


Rectifier Transformer the acquisition of Herlec Corp. of Milwaukee, manufacturers” 
6700 Volt ¢/t Secondary of ceramic capacitors and “Butplate” printed circuits. It alse 
stated that company had acquired an automatic machine (for 
the production of vitreous enamel capacitors) which was 3 

der development for approximately 5 years by Du Pont 

et P later by its subsidiary, the Remington Arms Co..Ma 
This is just one of the many transformers was completed during the war for the Signal Corps for the 
which we have made and can make for you. production of capacitors to take the place of mica units which 


. were in short supply. 
We manufacture specialty type transformers A Sprague plant for manufacturing ceramic assemblies is 





for those companies that need fast delivery already being established at Nashua, N. H. Manufacturing 
service; and have a special problem to meet. operations are being expanded at the Milwaukee plant which 
will be under the direction of Milton Ehlers, Herlec president; 

Write, wire or phone. Harry Rubenstein, vice president and chief engineer; and 


Thomas Hunter, vice president in charge of sales. 


LIGHT ELECTRIC CORP | General Electric Co. opened its $3,000,000 electric motor 
, | manufacturing plant at San Jose, Cal. The 144,000 sq ft 
214 Lackawanna Avenue Newark 4, N. j. plant will enable a peak production of 1,500 motors per 
Established 1933 Humboldt 2-0975 week in sizes ranging from 1 to 500 hp. Plant situated on 
a 57-acre tract allows for multiple expansion of present 
buildings. 









Completion of new office and factory building adjacent 
to present plant was announced by Colonial Insulator Co., 
Akron, Ohio. The 15,000 sq ft addition was in line with 
company expansion program. 





Rogan Offers a Wide Variety of Stock Molded 





The recently formed R. E. F. Electronic Corp., 4509 White 
Plains Rd., N. Y., will contract and sub contract for the 
electrical and electronic fields, in custom built or large 
scale production units. 





ASSOCIATIONS AND SOCIETIES 





RMA Issues Recommended Standards 


In line with RMA’s modernizing program for the radio 
manufacturing industry, it has released thirteen new and re- 
vised standards. Although mainly concerned with radio and 
television components rather than complete equipment, two of 
the standards deal with requirements of television relay facil- 
ities and designation systems for cathode ray tubes. New and 
revised standards are: 

Audio Facilities for Radio Broadcasting Systems (TR-105-A). 
Supersedes TR-105. Additional material on methods of meas- 
urement has been added. 

Numerical Values, Decimal Multipliers and Tolerances 
| (GEN-101) and Preferred Values (GEN-102). Together they 
| replace and augment old M4-213, M4-215, and M4-221. Pre- 
ferred number system originated by RMA’s engineering de- 
partment has been widely accepted. 

Molded Mica Capacitors (REC-115). Supersedes old stand- 
ards sheets 41% and 419A. A comprehensive coverage of mica 
capacitors including dimensions, designations, values and ranges, 
tolerances, test conditions and others. 

Fixed Composition Resistors (RE 2-116). Brings material 
on old standards sheets 406, 406A, and 407 up-to-date. 

Fired Wire Wound Resistors (REC-117). Brings material 
on old standards up-to-date. 

Electrical Performance Standards for Television Relay Fo- 






















SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan's stock molded knobs. 
Supplied — tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications, Write 
for free catalog now! 


ROGAN BROTHERS “Siicico' ts nino 
Compression Molders and Branders of Plastics 
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major engineering requirements for future receiver designs. 


tenes ao eal 


List of | Preferred Type Receiving Tubes fulfills the 


Most likely to succeed... 
RCA preferred type tubes for AM, FM, and TV receiver designs 


HETHER IT’S GLASS, metal, or miniature— 

RCA preferred type receiving tubes will serve 
your major requirements for a long time to come... 
and RCA preferred types are the tubes you can bank 
on for your future designs. 

These RCA receiving types are especially recom- 
mended because their wide-spread application 
permits production to be concentrated on fewer types. 
Longer manufacturing runs reduce costs—lead to 


TUBE DEPARTMENT 


improved quality and greater uniformity. These 
benefits are shared by you and your customers. 


RCA Application Engineers are ready to suggest the 
best preferred types for your receiver design require- 
ments. Just contact our nearest regional office—or 
write RCA, Commercial Engineering, Section 41AR, 
Harrison, New Jersey. 


The Fountainhead of Modern Tube Development is RCA 


RADIO CORPORATION of AMERICA 


HARRISON, MH. 4. . 
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To insulate magnet wire so that it will 
give long, dependable, satisfactory 
service, all you have to do is to pur- 
chase the finest silks, cottons, nylons, 
glass and celanese. Wrap these insu- 
lations in precise layers around a metal 
core drawn to tolerances of specified 
exactness and you have a really high 
grade magnet wire. 

At Wheeler Insulated Wire Company, 
in Bridgeport, we’ve been doing this 
since 1905. Users of Wheeler Insulated 
Wire products have come to recog- 
nize our magnet wire as being of good 
basic design and engineering, made by 
skilled workmen and subject to rigid 
inspection. They know these quali- 
ties are to be found in every pound of 
magnet wire they purchase from us. 
The Wheeler Insulated Wire Com- 
pany can place at your disposal a staff 
of experienced wire engineers. Let us 
help you with your wire problems. 
There’s no obligation for this service. 
Write today for complete information. 


THE 


WHEELER 


INSULATED WIRE CO., INC. 


DIVISION OF THE SPERRY CORPORATION 
if 1201 EAST AURORA STREET 


WATERBURY 91, CONNECTICUT 


MAGNET WIRE © COILS © BALLASTS 


= 
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, WHEELER > 
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cilities (TR-106). Comprehensive standard covering requires) 
ments for the relay facilities for television service. 

Fixed Paper Dielectric Capacitors in Tubular Non-Meta 
Cases (REC-118). Covers this type of capacitors as regz 
dimensional and electrical characteristics, tests and test condis) 
tions, marking, and tabulation of standardized values. a 

Vibrator Power Transformers (REC-119). Standard covergy 
dry type vibrator power transformers for use with vibratory 
converters to permit operation of radio receivers from low) 
voltage d-c sources such as automobile batteries. Pur 
specification items, performance specifications, and tests equif 
ment and procedure are included. F 

Power Transformers for Radio Broadcast Receivers (REG. 
120). This standard covers dimensions for core laminations) 
and vertical and horizontal core frames for the subject trans 
formers. 3 

Variable Control Resistors (REC-121). Includes tables of 
standard values of resistances in the several standardized 
“tapers” for volume control, tone control and other units. 

High Frequency Circuit Switches (REC-122). Deals with 
dimensional standardization for the shafts mounting means, and 
locking projections for the rotary type of high frequency’ 
switches and also includes life testing specifications. A section 
on push button switches is -also included. 

Designation System for Cathode Ray Tubes (ET-111). A 
minor revision of older one to adapt it to present usage in the 
industry. 


Calendar of Meetings 


Jan. 10-12—-Conference on High Frequency Measure- 
ments, American Institute of Electrical Engineers, 
Washington, D. C. 


Jan. 10-14—-Materials Handling Show, The Amer- 
ican Society of Mechanical Engineers, Convention 
Hall, Philadelphia. 


Jan. 12-14—Fourth Annual Technical Session of the 
Reinforced Plastics Division of The Society of the 
Plastics Industry, Inc., Edgewater Beach Hotel, 
Chicago. 


Jan. 19-21—Annual National Technical Conference, 
Society of Plastic Engineers, Hotel Bellevue-Strat- 
ford, Philadelphia. 


JAN. 24-27—55th Annual Meeting, American Society 
of Heating and Ventilating Engineers, Stevens Hotel, 
Chicago. 


Jan. 31-Feb. 4—1949 Winter General Meeting, Amer- 
ican Institute of Electrical Engineers, New York City. 


Feb. 28-Mar. 4—1949 Spring Meeting and Committee 
Week, American Society for Testing Materials, Edge- 
water Beach Hotel, Chicago. 


Mar. 7-10—1949 National Convention, Institute of 
Radio Engineers, New York City. 


Mar. 13-18—Winter Convention, National Electrical 
Manufacturers Association, Edgewater Beach Hotel, 
Chicago. 


Mar. 27-Apr. 1—115th National Meeting, American 
Chemical Society, San Francisco. 


Mar. 29-Apr. 1—Third International Lighting Expo- 
sition, Industrial and Commercial Lighting Equip- 
ment Section of The National Electrical Manufactur- 
ers Association, Stevens Hotel, Chicago. 


Apr. 11-16—Sixth Western Metal Congress and Ex- 
position, The American Society for Metals, Shrine 
Auditorium, Los Angeles. 


Apr. 25-27—Fourth Annual Spring Meeting, Insti- 
tute of Radio Engineers and Radio Manufacturers 
Association, Benjamin Franklin Hotel, Philadelphia. 
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Perhaps our conservative attitude towards metal powder 
applications has discouraged many manufacturers from mak- 
ing use of powder metallurgy. 


Naturally, we’re sorry about this. But our established realis- 
tic policy of taking only the kind of business that results in 
lasting satisfaction for the customer remains unchanged. 


We'd still rather lose an order than speculate with a manufac- 
turer’s time and money on the mere chance that powder metallurgy 
might work for him. 


That’s why we consistently emphasize the requirements.for 
practical metal powder parts production. That’s why we tell 
you that we can’t honestly begin to accept your business un- 
less the parts you need fulfill these conditions: (1) The 
shape permits good die fill and proper density; (2) the order 
is sufficiently large to justify initial tooling costs; (3) the 
physical properties and tolerances required are within the 
range obtainable in normal factory production. 


MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS DAYTON, OHIO 













Control shown 
ACTUAL SIZE 


Available with or with- 
out switch. Factory- 
equipped switch only. 


* 


linear and taper. 500 
ohms to 5 megohms. 


* 


Rated at .25 watt for 
linear. Standard taps 
at 30 and 70% of 
effective rotation. 




















TO FILL YOUR NEEDS EXACTLY 


Not “off the shelf’’— not stock items 
jammed into some ill-fitting application 
to effect a speedy sale — but designed 
and developed to fill your requirements 
perfectly and give you top-flight 


SUPERIOR CARBON PRODUCTS, INC. 


oat @ Cleveland 5, Ohio 


On Te een 
BRUSHES 


%* This new Clarostat Type 47 or 
15/16” diameter control is smaller, 
handier, yet just as tough as its 
bigger brother the Type 37 com- 
position-element control. 


It’s a beauty. Note the trim lines. 
Includes the famous Clarostat stabil- 
ized element you can bank on. Noth- 
ing sacrificed in attaining smaller 
size. 

Write for literature. Let 

us quote on your needs. 


Conia aL 








BOOK REVIEWS 


German War-Time Developments in Infra-red—PB95308, 
45 pages including illustrations and bibliography with own 
subject index. Office of Technical Services, Dept. of 
Commerce, Washington 25, D. C. ° Price $3. 

Report written in cooperation with University Laboratories, 
New York, by Dr. T. M. Odarenko is a comprehensive survey 
of infra-red experimentation and development of equipment for 
infra-red transmission and detection. It is based on documents 
secured abroad and now declassified by the U. S. Government. 
“Seeing in the dark” had great military implications for the 
German government, and devices developed for this purpose 
were used for night driving, aircraft spotting, and short distance 
wireless communications systems. Noteworthy advances were 
made in perfecting infra-red radiators, filters, photoelectric 
cells. In concentrating on military applications other devices 
for photography, spectroscopy and for other uses were perfected. 

In particular. the report discusses studies of infra-red at- 
mospheric transmission phenomena; photocell and phosphor de 
tectors; image conversion tubes, and photography by both 
sensitized-silver emulsion and evaporation methods. Several 
developments, such as those on electro-optical systems and on 
induction generators, are felt to have applications completely 
out of infra-red field. 


Quality Control Reports—P827165, Office of Technical 
Services, Department of Commerce, Washington 25, D. C. 
12 reports, $2. 


A series of twelve reports resulting from wartime investiga- 


tions of statistical quality control. Included in set are several 
case studies of the use of statistical quality control (instrument, 
radios, stoves, bearings mail-order operations, tractors and 
steel) ; bibliography on subject; index of industrial organi- 
zations with quality control programs; and a manual of ex- 
periments illustrating the statistical principles of quality control. 


Electronic Eye Circuits and Relays—A. Edelman, chief 
engineer, Photobell Co., New York. 36 pages, 8% « ll 
in. Published by Eby Specialty Sales Co., New York. 
Price $1. 


Booklet, written in non mathematical language, covers the 
field of photoelectric relays and gives useful information for 
the product designer and the application engineer. Photorelays 
are described from a functional point of view, discussing im- 
portance of design features as well as possible troubles re- 
sulting from poor design. 

Text is divided into nine sections and illustrated with line 
cuts and wiring diagrams. Section on light projectors describes 
types of lamps, use of reflectors, lenses, filters, voltage regu- 
lators, achromatic lenses, and modulators. Optical systems 
beyond projector are discussed in reference to effects of daylight, 
misalignment, and vibration. Vacuum and gas-filled tube type 
of current, voltage, and power amplifiers are treated in section 
dealing with amplifiers. Other sections include power supplies; 
relays; stability, permanence, and maintenance; and _ typical 
circuits. Age and temperature effects are included. 


Statistical Methods in the Design and Development of 
Electronic Systems—PB94625, 51 pages, available from 
Library of Congress, Publication Board Project, Wash- 
ington 25, D. C. .Price $7.50 (photostatted), $275 
(microfilmed ). 

Production tolerances in design of electronic systems are dis- 
cussed in report prepared by the Naval Research Laboratory 
and released by Office of Technical Services. 

Recent advents of navigational aids and similar equipment 
have shown the need for integrating production with oper- 
ational requirements. Since present electronic circuit require- 
ments demand an index of reliability approaching 100 per cent, 
past practices of working with broad component specification 
tolerances of 1 per cent or less are rapidly being outmoded. 
Report, therefore represents a theoretical framework through 
which. operational requirements of electronic systems can be 
reconciled with economic production tolerances. Methods of 
statistical quality control are introduced to field of electronics 
design. 
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Industry needed a bearing . . . sealed to keep lubricant in and dust and 
grit out. EADS supplied the perfect answer in the pre-lubricated SiS 
Red Seal Bearing that runs cool at high speeds. 


Because the light rubbing of the contact seal produces only slight friction, 
power loss is at a very low level. 


EROS Red Seal Bearings are made to standard single row S.A.E. width, 
and are interchangeable with the conventional non-sealed ball bearing. 


7025 


BALL AND ROLLER BEARINGS 
GCF inustaies, inc., PHILADELPHIA ak ok The right bearing in the right place 
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HERE’S 
LOW COST 
LOW-RANGE 
POWER! 


edmond 


> MicroMorTors 


OVER 100 STANDARD MODELS 
A.C. up to4/15 Horsepower—D.C. up to 1/20 Horsepower 


If small motors can make a big dif- 
ference in the life, performance, or 
efficiency of your product, best you 
get acquainted with reliable 
Redmond Micromotors. They’re 
sturdy little low-range power units... 
smooth, quiet, dependable in oper- 


ation... designed, engineered, and 
built to give you maximum long-life 
performance at minimum cost. And, 


with over 100 standard models 
thoroughly proved in use on count- 
less diversified applications, chances 
are at Redmond you'll find exactly 
the Micromotor you want for the 
job you want it to do. Variations 
from standard also available to meet 
special requirements. New Catalog, 
just off the press, covers both A. C. 
and D.C. lines plus blowers and 
speed controllers... want a copy? 


9 dyn p ut lf D 
/ < et 
COMPANY, Inc. \REOMOND 


OwOSSO, MICHIGAN a 
OFFICES IN NEW YORK, CHICAGO, DAYTON 
LOS ANGELES, DALLAS 
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Industrial Synchronous Motors 
(Continued from page 77) 





with respect to the salient poles of the field. When 
current is initiated,:the first wave will either be of a 
polarity which complements the polarity of the rotor or 
it will be the reverse. If the field is complementary, the 
rotor does not move during the first half cycle. If the 
polarity of the field in the first wave is the same as the 
polarity of the rotor, it will tend to repel the rotor 
through one pole pitch to the complementary position. 
This repulsion may turn the rotor clockwise or counter- 
clockwise and is purely a matter of chance. 

As the successive alternations of the supplied current 
change the polarity of the field, the rotor is set into a 
vibration which is synchronous with the source of cur- 
rent. The design of the whole motor structure—field, 
rotor and coil—must be very carefully worked out so as 
to produce this vibrational effect. As the vibration in- 
creases in amplitude, eventually a point will be reached 
at which the rotor has more tendency to continue in its 
rotation than to stop and return in the opposite direc- 
tion. At this juncture the rotor is moving through one 
phase of its vibration at synchronous speed and it there- 
upon stops vibrating and turns at constant speed. 

This may or may not be the favorable direction as 
set up by the mechanical device before mentioned. If 
it is the unfavorable direction, the rotor fetches up 
against the mechanical stopping mechanism and _ this 
tends to kill the vibration and thus the process re-starts 
itself. By careful design the mechanical member can 
so be arranged as to throw the rotor into synchronous 
speed in the opposite direction without delay, and this 
is the usual action. 

It might appear from the above explanation that this 
type of motor is rather uncertain in action and that the 
process of starting may require a considerable period of 
time. Actually, however, this is not the case. The whole 
starting action takes place within two or three cycles 
and the motors are extremely reliable in starting and 
operate in a very satisfactory manner. Motors of this 
type have a much larger output than most of the motors 
heretofore described. One of these, illustrated in Fig. 
10, will develop a torque of 30 to 50 oz-in. at 1 rpm with 
a 2% watt input. 


Lubrication and Mechanical Structure 


Since speeds in timing devices are slower than even 
the slowest speed motor now made, it is practice to in- 
clude in the motor structure a gear reduction from the 
rotor speed down to some convenient figure. Most 
clock-type motors have an output speed of from 1 rph 
to 60 rpm. This gear reduction is made integral with 
the motor assembly. 

On the motors having the slower rotor speeds, it is 
practice to use an oil reservoir associated with the rotor 
bearings. In the area between the two rotor bearings, 4 
supply of lubricant is injected during the course of 
manufacture. As a rule these bearings are composed of 
various oil retaining materials such as powdered sintered 
bronze, graphite, etc. The gear reduction unit is usually 
in a chamber of its own and may contain a certain 
amount of free oil which distributes itself by a capillary 
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in polystyrene: 





Monsanto’s Multi-purpose 


Monsanto is glad to cooperate in the effort of the 
plastics industry to simplify trade-names. 

As of January 1, 1949, all Monsanto polystyrene 
will be known by one name only: LUSTREX. 

This decision will simplify materials buying and 
product promotion ...from the molder clear 
through to the ultimate consumer. Now the full 
force of Monsanto’s effective promotion and adver- 
tising can be concentrated behind the Lustrex 
name... another obvious advantage for all molders 
and manufacturers who tie in with the Lustrex 
labeling program. Lustrex: Reg. U. 8, Pat. Off. 


Lustrex special formula modifications (including a number 
of new ones) to suit particular applications will be desig- 
nated by suitable suffixes as shown in the table at right. This 
will make for convenience in ordering, but no attempt will 
be made to carry these symbols beyond the trade. 


For full information 


about Monsanto poly- 


styrenes and Mon- Mo rt ) N S i N i () 


santo merchandising 


CHEMICALS © PLASTICS 


assistance to molders, 


use the handy coupon. 








NOW...Only one name you need to know 


LUSTREX One well-known name for 
all Monsanto polystyrene. 
ahead 4 L Regular polystyrene, for- 


merly Lustron. 


ELAS > Fat ledehdet Andalite rd day 


rene, formerly Lustrex 


Special formulations for specific uses 


wae oe So ee ae 

Transparent colors and crystal 
with superior clarity. 

mproved moldability over 
C rp available in crystal only. 
Improved moldability in trans- 
parent colors. 
Translucent and opaque colors 
with exceptionally good mold- 
ability. 


All the excellent properties of 
L-PIL plus highest heat resist- 


ance of - commercially 
poly 


available styrene. 
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MONSANTO CHEMICAL COMPANY, PLASTICS DIV. 
Dept. EMP 13, Springfield 2, Mass. 


Please send me complete technical data on Lustrez 
polystyrene (1); on Monsanto merchandising (1). 


Name : Title oa 
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attraction over the operating surfaces. Motors of thig 
type are the Haydon and Hansen motors and the induc- 
tor motor made by Cramer. 

In the high speed motors, such as Gilbert, Ingraham 
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Line voltage 


Curves 1 and 1A show the synchronous starting and pull- 
out torque characteristics respectively of a relatively compact 
and inexpensive high speed (3600 rpm) motor of the 
hysteresis type. While the initial starting voltage is relatively 
high, the pull-out characteristic carries through at much higher 
torque values. This motor will respond well at over voltage 
as evidenced by the rising tendency at the end of the curve. 

Curves 2 and 2A show the same characteristic for a medi- 
um speed motor (1200 rpm). The curve termination is flat, 
showing a drop off in output at excessive voltage, but through 
the under voltage range (10 per cent under rated voltage) 
the characteristic is fairly flat, showing that torque is well 
maintained during low voltage swings. 

Curve 3 shows the pull-out characteristic on a slow speed 
motor (450 rpm) which develops more output than the other 
two at the expense of a higher wattage. 

Curve 4 shows the starting and synchronous characteristics 
for an inductor motor. This is notable for, first, the rela 
tively high torque for low wattage (2.3) and the rectangular 
characteristic of the curve. 

Curve 5, starting and synchronizing only, is similar to the 
other straight hysteresis types. It shows good torque for a 
low watt input (2 watts). 





Fig. 11—Torque-voltage curves of typical clock-type 
synchronous motors. 





and Telechron, there is a supply of circulating oil which 
is picked up by one of the gears and forced over all the 
rotating parts. In the Gilbert and Ingraham motors, 
the oil-containing chamber encloses the complete unit 
including the coil. In the Telechron motor, the rotor, 
its bearing and the complete gear reduction unit are 
within a housing and the fields in the coil are exterior 
to this housing. The housing member, particularly the 
section surrounding the rotor itself, is made of very thin 
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Matiory RS switches are designed to give you everything you want—maximum 
efficient service, substantial construction, precision manufacture. Mallory 
switches are constructed with cam and ball type index assembly, or with positive 
indexing hill-and-valley double roller type index assembly. Note these many 
features of the Mallory RS series which make their dependability and quality 
known wherever switches are used. These advantages are of extreme importance 
in television and high-frequency applications where stability is essential. 


ENGINEERING DATA SHEETS 


Send for the Mallory Engineer- 
ing Data Sheets on the RS 
series. They contain complete 


e Insulation of high-grade, low-loss laminated phenolic. 


e Terminals and contacts of special Mallory spring alloy, heavily silver- 


plated to insure long life at low contact resistance. specifications for available cir- 
cuit combinations with respec- 
e Terminals held securely by exclusive Mallory two-point fastening— tive terminal locations, dimen- 
; sims sional drawings — everything 
heavy staples prevent loosening or twisting. the engineer needs. 

e Double wiping action on contacts with an inherent flexing feature— SPECIFICATION SHEETS 
insures good electrical contact with the rotor shoes throughout rotation. Specification sheets for all RS 
: : : switches have also been pre- 
e Six rotor supports on the stator—insure accurate alignment. pared. These sheets are printed 
: : ; , on thin paper to permit 
e Brass rotor shoes, heavily silver-plated—insure low contact resistance. iciaeieieier The Ts 
R : drawings indicate standard and 
e All shoes held flat and securely to phenolic rotor by rivets—prevents optional dimensions—make it 


stubbing—insures smooth rotation—minimum of noise in critical circuits, easy fer you to order’ pro- 
duction samples built to your 


requirements. 





The Mallory RS series consists of RS-30, RS-40, RS-50, RSA-50, and RSA-60. 


Precision Electronic Parts—Switches, Controls, Resistors 


SERVING INDUSTRY WITH 
Capacitors Rectifiers 
Contacts Switches 
Controls Vibrators 

Power Supplies 

Resistance Welding Materials 


MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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IF YOU NEED 


TIME DELAY— 





sa 
vou NEED AGASTAT 


Made in two types for direct current operation, and two 
corresponding types for alternating current operation: — 
1. Time delay starts when coil is energized. 
2. Time delay starts when coil is de-energized. 
Time delay from .1 second to 5 or more minutes. Complete data from 














3 A'G' ASS 
AMERICAN GAS ACCUMULATOR COMPANY 


1027 NEWARK AVENUE e FLIZABETH 3, NEW JERSEY 








YL Jerminaks Can Be 


ATTACHED & SOLDERED 
ag. Ld me hess exe ete tl 


~———_ 





New Terminal Attaching Machine — attaches and solders various 
sizes and types of pre-soldered tandem terminals (supplied on 
reels) at rates up to 1200 per hour. Machine cuts off, clinches 
and solders terminals in one instantaneous operation. Elimin- 
ates handling of loose terminals, solder and flux to increase 
production and lower costs on long runs. Standard types ayail- 
able. Strong. perfectly soldered joints are assured, as absolute 
control of heat is maintained. Send for detailed information, 
enclose sampie of wire and terminal now used. Address Dept. A. 


For ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to Customer's 
Prints. Modern Plant, Equipment and Methods. Precision Work. 


Moderate Die Charges. Prompt, Dependable Service. 


PATTON-MacGUYER COMPANY 


[7 Virginia Avenue, Providence,R.I. 












brass which offers no resistance in the passage of flux 
toward the rotor. 
Since the proper lubrication of motors of this type 


2.00 Telechron Inc. 





3 
Watts input 
Fig. 12—Torque vs watts curves for typical high speed 


(3600 rpm) hysteresis motor. Normal input, 4 watts at 


115 volts, 60 cycles. 
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Fig. 13—The 
Circle B hyster- 
esis clock-type 
motor has an in- 
tegral train and 
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Bristol Motor Co. 


presumes a level of oil in a definite position with respect 
to the gear assembly, motors of this sort must be oper- 
ated in a fixed position in order to secure full benefit of 
the circulating oil. Motors that do not have the cir- 
culating feature can be run in almost any position, al- 
though precautions must be taken in some designs to 
take care of gravity pull in the event it is desired to run 
the motor with the rotor shaft in a vertical position. 

Torque-voltage curves for certain of the motors de- 
scribed are given in the chart, Fig. 11, which gives an 
idea of the amount of output at various voltages that 
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heres 
NEW PROTECTIVE COATING 


(re. ef 


MARVINOL VR-10, the versatile vinyl resin, 

offers superior stability in protective coatings from 
raincoats to jackets and coatings for wire. Here are 
some of the advantages it offers you... 


MORE STABILITY . . . In processing and in end prod- he \ r 













ucts, Marvinol offers you greater stability . . . superior | 
resistance to heat, light, oils, acids, aging, wear and 
other normally destructive forces . . . better low tem- 


perature characteristics. High molecular weight gives \ 











Marvinol coats and jackets extra toughness and “‘dryness.” \ 


MORE PROCESSING ADVANTAGES ... 
Production runs prove that Marvinol gives shorter F 
premix and Banbury cycles plus faster extrusion rates. , 
These are important savings whether you are calendering, 
extruding or molding. Wire coatings made from Marvinol 

may be brilliantly or delicately colored ... are easily cleaned. 















MORE UNIFORMITY .. . Marvinol resins are a development of 
Martin research and Martin’s quarter-century of plastics experience. Pro- 
duced in the world’s most modern chemical plant, they assure unexcelled uniformity. 
The Glenn L. Martin Company does not compound or fabricate in the plastics field. If you 

make or coat wire, our sales engineers and customer service laboratory offer full technical 
cooperation. If you buy or use finished wire, write to Chemicals Division, Dept. E-1 The Glenn 
L. Martin Company, Baltimore 3, Maryland. 


Wo ge eyinol 


RESINS, PLASTICIZERS AND STABILIZERS PRODUCED BY THE CHEMICALS DIVISION OF 
THE GLENN L. MARTIN COMPANY «+ AN INTERNATIONAL INSTITUTION 


“BETTER PRODUCTS, GREATER PROGRESS, ARE MADE BY MARTIN.” 
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INSURE YOUR COIL 


‘al 


a.» 
Fare ron) ae 


SATISFACTION! 





means DAVIS-MADE Coils engi- 
neered, designed, and built to 
fit your porticular applications. 


eo aS 


A few of the hundreds of 
Davis-Made types 

Dependable performancé ut a saving is your gain in Davis’ 

more than 30 years of coil specialization. Two large plants 


equipped for prompt production of any order, large or small, 
assure earliest delivery.” 


Coils for magnets, motors, generators, relays, aircraft, com- 
munications, neon lighting, X-ray, vibratars—all uses, adapted 
to your extraneous variables. We cooperate with you. Use 
this service. Send B/P, sample or specifications for estimate. 


Precision-Made Coils for every electrical purpose 


<B> DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland 
1006 FIRST ST.. KENTLAND, INDIANA 









IN THE LEASTS7) 


- Qnsitive 


gawrtiPre 


‘RELAYS 


Packs plenty of contacts in small 
space. Whether 8 points or up to 
20 points, no larger space area 
is required. Available in various 
combinations up to 6 pole, 
double-throw. Broad accept- 
ance of this new Relay has re- 
sulted in our unique engineering 
design accommodating more 
circuit arrangements without al- 
tering base area. Illustration shows adaptability of relay 
for 6 P. D. T. contacts, with 18 pins plus 2 for coil cir- 
cuit. Write for Bulletin 50-2. 





Plug Base — Remov- 
able metal cover. 
(3/5th’s actual size). 
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can be expected. There are two conventions so far as 
torque curves are concerned: Some manufacturers pre- 
fer to plot curves on a basis of starting and synchroniz- 
ing torque in ounce-inches at 1 rpm, and others use a 
torque of gram-centimeters at rotor speed. The curves 
here shown are reduced to the former convention. 

In Fig. 12 characteristics are shown for a high speed 
motor of higher wattage. In this case the abcissa is 
watts instead of volts. Curves are plotted in this man- 
ner where wattage rather than voltage is of prime inter- 
est. The two curves are similar in form to curves 1 and 
1A in Fig. 11, as the speed and arrangement are similar. 

In motors of this type, there is a considerable differ- 
ence between running and synchronizing torque. These 
characteristics are determined by the desire of the in- 
dividual designer. Some motors will pull considerably 
more torque than they will start, whereas others will 
not pull more torque than they can start from a dead 
stop. The designer has considerable latitude in influ- 
encing this by balancing the magnetic and mechanical 
salient conditions in the rotor itselfand in a given form 
the designer usually decides on the best-all-around char- 
acteristics for his particular needs. oof 
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Daylight Stroboscope 
For Ignition Timing 
(Continued from page 81) 





and a 6-pin base with even numbered pins omitted. 
Color of discharge is blue-white. Lamp requires a d- 
anode potential of 425-600 volts, a trigger voltage of 
4 to 12 kv, and dissipates a maximum of 3.5 watts. Lamp 
will cycle at frequencies up to 100 cycles per sec, deliv- 
ering 60,000 lumens per flash. 

Anode voltage is supplied from the automobile 6-volt 
battery by a self-rectifying vibrator with each of the two 
sets of reeds connected as a half wave rectifier feeding 
a voltage doubler. This method as a safety measure re- 
duces the potential across the reeds to 200 to 300 volts. 
Doubler voltage is applied to two storage capacitors, 
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made fo sell 
with chromel 






the original nickel-chromium 





heating element wire 





i Pe 


Durable CHROMEL resistor wire ... basic element 

of electrical heating. A smooth wire . .. bright, 

shiny, free of slivers, nice to handle. A good wire... 
dependable, long-lasting . ; ; with uniform resistance, 
right temper and even stretch in coiled form. Our 
Catalog-MI1 tells the complete technical 

story ... want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. ¢ DETROIT 8 MICHIGAN 
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connected so that the capacitors also act as a tank and 

discharge their series load through the tube upon ap. 

plication of the trigger voltage. To reduce the space 

qW a Seno E a required for the capacitors, nonpolarized electrolytics 
TRANSFORMERS areemployea, 

For convenience in using the new lamp, the housing 
is designed for one-hand operation with a pistol grip, 
€ Placement of the components was arranged to have the 
center of mass rest in the operator’s hand. To with. 
stand expected service abuse, the housing was molded 
of neoprene, with wall thickness and compound selected 





For Lighting 





and Operating by trial until the case would withstand being thrown on 

Machine Tools a concrete floor. 
All operating components are pre-assembled and then 
e dropped into the molded split housing which is then 
vulcanized and riveted. Tube is replaced from the end 
Especially designed for use on circuits of 600 volts or less. by removing a tension ring and lens, and extracting the 
Sizes: 50 V.A. to 372 K.V.A. Primary and secondary are lamp with a steel hook. Blue-white light produced by 
in separate compartments, eliminating the necessity of the lamp is dazzling in brilliance as compared with a 
additional wiring boxes. neon lamp and permits use in bright daylight. The en- 
WRITE FOR NEW CATALOG tire unit is contained within the housing, and only three 
| external connections are required, two to the 6-volt 
DONGAN ELECTRIC MFG. COMPANY battery line, and one to the spark plug. CoG 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


Unified Screw Thread Standards 
(Continued from page 104) 


commerce of each of the nations will require a trans- 
formation of industrial practices, involving considera- 
tions of engineering, design, tooling and production. 
Such a change will take time, but the transition should 
be completed in the next few years. 

The present accord calls for a continuance of future 





ANOTHER aun cooperation in the field of screw thread standardization. 
SPECIAL BY Such cooperation has two aspects: first, the extension 
PROGRESSIVE of the unification to the other English-speaking nations 


(all of which use the English system of measurement 
in manufacture) and, second, the continued develop- 
ment of standards. The reduction of the varieties of 
fasteners is one of the possibilities which further studies 
of standards and simplification may yield. The present 
accord pertains to the most commonly used types of 
screw thread. Other important types of screw threads 
remain to be standardized. In the case of Acme and 
Buttress threads, the unification of standards has reached 
an advanced stage. Further, standardization of drawing 
room practices within the countries and their unifica- 
tion among the countries are essential and are a part 
of the continuing programs. 

As far as industry is concerned, the unified screw 
threads will first appear as a proposed American Stan- 
dard (ASA B1.1-19—). Final editing by the sponsor- 
ing societies (ASME and SAE) is now taking place, 
to be followed by normal ASA procedures. The new 
standard will include Class Al, B1, A2, B2, A3 and B3 
tolerances (three sets), and will retain the present toler- 
ances on Class 2 and Class 3 fits. a 









Cornell-Dubilier Electric Corp., South Plainfield, N. J., has 
purchased the Faradon Capacitor Div. of the Radio Corp. 
of America. Plant will continue to produce all types and 
designs of Faradon capacitors previously manufactured. 
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LIFETIME DURABILITY 
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Hussey Copper and Brass give you every advantage of easy bending 
and forming, versatile fabrication and ready adaptability to a wide diversity 
of applications. Whether it is low cost fabricating, durability, lifetime 
beauty, corrosion resistance or conductivity you require of the metal in 
your product—Hussey Copper or Brass gives you a plus value. Warehouses 
in major industry centers assure you a prompt supply. 


SHEET - STRIP - COILS - FABRICATED PRODUCTS 
Rods « Wire °¢ Tubing ° Nails 
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Call 
Your NEAREST WAREHOUSE 
e PITTSBURGH 


2850 Second Ave. - - - - GRant 3650 
e ST. LOUIS 

1620 Delmar Blvd. - - - - CEntral 9192 
e CINCINNATI 

424 Commercial Square - - - MAin 2832 
eo NEW YORK 

140 Sixth Ave. - - - - - CAnal 6-6326 


e PHILADELPHIA 
1632 Fairmount Ave. - - FRemont 7-7370 


e CHICAGO 
3900 NW. Elston Ave. - - COrnelia 7-2234 


e CLEVELAND 
S318 St. Clair Ave. - - - - UTah 1-3838 
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LOAD-MOBILE = “A Powerful Little Fellow” 


Battery operated lift truck is soundly engirfeered. 

Power Unit only 30" x 34". 

Large capacity cushion rubber wheels with sealed ball 
bearings for least charging of battery. 

3-way operating positions, assure safety and comfort of 
the operator. Simple “Dead-Man" type control. Separate 
motor-hydraulic lift. 




































Write for bulletins: 
1001 Casters « 1002 Running gear ~ 1003 
Floor trucks - 1004 Conveyor - 
trucks + 1006 Skids - 
jacks - 





aN ce 


1005 Lift — 
1007 Semi skids and 
1009 Special trucks, etc. 101 


- Electric Lift truck. 
MARKET FORGE COMPANY 


Materials Handling Division 


30 Garvey St., Everett 49, Mass. 
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Electrical vs Mechanical Control 
of an A-C Are Welder 
(Continued from page 85) 





tions where this type of arc stabilization is required, 
such as in inert atmosphere arc welding. Provisions 
are made for changing the intensity of the superimposed 
high frequency and for disconnecting this attachment, 
An. auxiliary transformer provides an independent 110 
volt power supply for the motor drive of the welding 
head and its control. The same transformer is used to 
operate the fan and rectifier of the welder itself. Use of 
a separate transformer for the control circuit and fan 
provides the following advantages : 

Cooling fan is operating as long as the welder 
is connected and does not depend upon closing of . 
the main contactor. 

Leaving the d-c current in the control circuit 
assures instantaneous striking of the arc and weld- 
ing with the desired current value. The time delay 
is eliminated that otherwise is caused by the time 
constant of the d-c circuit, when the d-c field has 
to be built up for each start. 

Built-in line contactor can be operated by a foot 
switch or from the welding head by means of an 
extension cord. As long as the auxiliary trans- 
former is operating, a pilot light indicates that the 
welder is connected. oo0 


Report on Plastics for 1948 


(Continued from page 101) 





ized hot spots developing is less. Then again, the assem- 
bly problem of small nichrome wires in a panel is 
not easy. 

Nylon Bearings. Nylon molded plastics were intro- 
duced during the year as bearings for light machines. In 
some applications, nylon bearings have outworn their 
metal equivalents and require no lubrication. Prelim- 
inary tests indicate quiet operation and negligible wear. 
Water or oil lubrication should be acceptable in reducing 
friction if it becomes necessary. For heavy duty, water- 
lubricated laminated phenolic bearings continue to attain 
good production records. 

Acrylic Television Lens. The introduction of numer- 
ous small television receivers has brought a demand for 
magnifying lenses to broaden the image viewed on the 
screen. Fabricated acrylic lens have fitted into this pic- 
ture very readily. The acrylic is formed from sheet 
stock to the desired lens curvature. In some designs 
water serves as the body of the lens, defined of course by 
the lens curvature, but effective as a means of magni- 
fying the optical images. While some distortion may 
occur on improperly fabricated pieces, it is noteworthy 
that the transparent acrylics are the only materials 
capable of performing a difficult task economically. 

Mounting Cases for Semiconductor Circuit Elements. 
As new electrical circuit components are developed, 
such as thermally sensitive resistors (thermistors) and 
the germanium crystal triodes (Transistors), it is indi 
ative that the manufacturers automatically turned 10 
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MECHANICAL CONSTRUCTION 





General-purpose, drip-proof ada F | 
Splash-proof a ae 














Totally-enclosed 
Totally-enclosed, fan-cooled 
Explosion-proof 

Dust-proof 

Sanitary 





Specials—round body, vertical, flange and face 
mounting, built-in stator and rotor jobs, etc. 











Motor-generator sets for frequency changing RED BAND MOTORS 


HOWELL 


SINCE 1915 





PERFORMANCE CHARACTERISTICS 


SINGLE PHASE 
@ Capacitor start, high torque 


Here’s a complete line of indus- ; Canties aa — ae ii 


trial type motors you'll want to 
investigate. 


For your imdustrial motor needs, choose an 
industrial type motor. The Howell Line of 
AC Motors comprises geared motors, motors 
with unique electrical characteristics, special 
mechanical form, or standard motors with 
any type enclosure from 1/6 through 150 H.P. 


Consult HOWELL! 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICHIGAN 


MANUFACTURERS OF PRECISION BUILT, INDUSTRIAL TYPE MOTORS 
SS nee RAR IEEE SAREE SRRR 8 ERERRRR RT i 6 RP ALOR ER ERE ES ASGARD STE CASGE 
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Torque 
Special performance, high temperature duty, etc. 
Rapid reversing 





IT’S EASY TO APPLY HEYCO 
1. Slip HEYCO on wire. 


1. Absorbs cord pull, push and torque 
2. Insulates wire from chassis 
3. Prevents wire from fraying 
4. Eliminates tying wire knots 
5.. Improves product appearance at low cost 
TEST SAMPLES WILL BE SENT OW RECEIPT OF WIRE SPECIFICATIONS 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH, NEW JERSEY 


zi is ESSepeds approved by Canadian 
iation No. 891 ) 








molded phenolic cases. Low loss materials, good physix 
cal properties and good appearance will insure the pre 
ence of molded plastic insulation on many new df 
signs. (26, 27) 


Miscellaneous Applications. The past year broug | 


out numerous instances of very sound plastics appli¢ 


Durez Plastics & Ch 


Good engineering in plastics parts is an adjunct to ap- 
pearance styling of end-product as shown in this inter- 
esting Roto-Beam air circulator. Note particularly the 
attractive curved five-bladed fan molded of phenolic. 
Precision molding of this complex part assures perfect 
balance. Motor housing and fan base are also phenolic. 


tions in components for various types of electrically 
operated products. Also interesting were a number of 
excellent examples of plastics design where such design 
served to accentuate the appearance styling of end prod- 
ucts. A number of such applications are illustrated in 
this article. 

There were several significant reports on plastics dur- 
ing 1948 that warrant the attention of product designers. 
Complete engineering properties of cotton-fabric lami- 
nates, the results of tests upon 7000 specimens, were 
reported upon. (28) This report will serve as a basis 
for the specification of the properties of Grade C and 
Grade L phenolic laminates. The NEMA Standards 
for laminated phenolic plastics were revised in October, 
1948, to include detailed specifications and properties 
of the glass-fabric-base laminates. 

Some indications were established between the brittle 
temperature of a plastic material and the maximum in 
the dissipation factor versus temperature characteristics 
of the material. This will permit evaluations of plasti- 
cizer suitable for low temperature use. (29) This same 
paper presents good analyses of the electrical properties 
of polyethylene and polytetrafluoroethylene. 

The dielectric fatigue properties of several plastics 
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WIRE THEM 
WO Slit Sl! 


Every manufacturer knows that the streamlined, modern look helps 
increase the salability of any appliance. But it’s the important, unseen 
wiring that helps to keep the appliance purchaser sold after the sale. 
That’s why so many manufacturers specify, and insist upon, Deltabeston* 
appliance lead wire whenever wiring has to beat the heat. 

These manufacturers know that the felted-asbestos insulation of 
Deltabeston appliance lead wire provides extra-high heat resistance with- 
out sacrificing flexibility. They know that twisting, bending, and abrasion 
will not cause this insulation to crack during installation, or in service. 

Deltabeston appliance lead wire strips freely, with no fraying or un- 
ravelling. The insulation cuts clean — does not push back on the con- 
ductor. This heat-beating wire can be furnished in a variety of colors, 
and with copper or nickel conductors, in coil, spool, or reel pack. 

Why not investigate the many advantages Deltabeston appliance lead 
wire offers? For specifications or samples, just write to Section Y14-122, 
General Electric Company, Bridgeport 2, Connecticut. 








*TRADE-MARK REG. U.S. PAT. OFF. 


GENERAL @ ELECTRIC 
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HI-AMBIENTS 


Application hints on the 
complete Deltabeston line 


GREATER CAPACITY 
from smaller frames is 
today’s motor demand. 
That makes the selec- 
tion of magnet wire 
more important than 
= ever. Deltabeston as- 
bestos- and glass-insulated magnet wires 
make the most of the space allowed for 
the windings and yet, can still take high 
ambient temperatures and overload heat. 
Motors keep running because the spe- 
cially impregnated asbestos or varnished 
glass-yarn insulations won’t bake out. 
The toughness and flexibility of the in- 
sulation, plus the extreme softness of the 
copper conductor, permit the wires to be 
used for the most intricate winding ap- 
plications. 


HEAT‘’S ALWAYS A 
THREAT to controls and 
switchboards that 
carry high amperages. 
Make it a habit to 
“build out” heat prob- 
lems in all your con- 
trol equipment, by 
specifying Deltabeston throughout. The 
complete line includes switchboard wire 
and rkeostat wire for all types of service. 
For real heat-beating dependability, re- 
member the name — specify Deltabeston. 





INCANDESCENT OR 

ee Delta- 

on fixture wire can 

er” he used for both types 
of lighting. Heat-beat- 
ing Del ton stays 
on the job even at tem- 
peratures as high as 






125 C (257 F). And, Deltabeston’s mois- 
ture resistance helps cut trouble on jobs 
where dampness is a factor. Be sure your 


fixtures have the protection of heat-beat- 
ing Deltabeston. 


MOISTURE-RESIS- 
TANT OR SMOKELESS 
electric stove wire is 
available in the Del- 
tabeston line. Both 
are for 300-volt ser- 
vice, and can be ob- 
tained with copper 
or nickel conductors. For temperatures 
up to 200 C (392 F), make your choice 
from one of several wires included in the 
complete Deltabeston line. Types for 300- 
or 600-volt service are available. 
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to use the BEST 
Wire Connectors 









Patented, No. 


1,933,555 
(THE SOLDERLESS, TAPELESS WIRE CONNECTORS) 












Only “WIRE-NUTS 
Give You All These 
OPE ers 


































EASIER TO USE. Just 
screw on—that’s all! No 
solder, tape or tools. 


YS py a 





























RESISTS PULL-OUT. A 
“‘Wire-Nut” joint of two 

















= Bare nens. 
affected by 


wieeation. Non- 
corrosive — resists 






































Built to 
standards 














APPROVED. IDEAL 
“Wire-Nuts” are listed by 




















“Wire-Nuts” Connection in this ae a 
rotary tool ie made in 5 ak. ‘ 4} ies, Inc., 
a y by other alban electri- 


cal authorities. 


SEE YOUR LOCAL IDEAL DISTRIBUTOR — 
or WRITE US 


AL INDUSTRIES, Inc 













Sycamore, Illinois 











were reported. (30) These values of dielectric strength J 
were values beyond which specimens would not fail i 
an indefinite time. They are given in Table II. 
Developments and new ways of using plastics an 


Table 1l—Dielectric Fatigue Properties 
of Certain Plastics 


Dielectric 
fatigue 
strength, vpm 


Short time 
dielectric 


Material strength, vpm 





Cellulose acetate 205 
Melamine-formaldehyde 400 240- 
Wood-flour phenolic 125 65. (a 
Mica phenolic 600 380. 
Polystyrene 960 550 4 F 





Source: R. Witt, P. Wolfe,-D. Rust, Modern Plastics, May 1948. 


appearing all the time. While one’s design plans may be 
well grounded upon the bedrock of accepted materials, 
they should still be flexible enough to utilize the latent 
possibilities of new concepts and materials. 


= . ¥ 
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Here are the quick facts on the popular, industry-specified Seymour 
alloys. To product designers and production engineers interested in 
reducing costs, improving quality, increasing product acceptance, com- 
plete details on these widely used alloys are available in the NEW 
catalogs on Seymour Nickel Silver and Seymour Phosphor Bronze. 
Write for yours today. 


SEYMOUR 
COMPOSITION % 


COPPER 


> 
= 
° 
< 
2 
o 


Seymour Nickel Silver is used 
for flatware, hollowware, name 
lates, surgical appliances, draft- 
ng instruments, camera parts, 
springs, electrical resistance units, 
optical goods, television parts, 
slide fasteners, costume jewelry 
dental instruments, arch tectural 
trim, core bars,» screws, keys, 
screw machine and milled prod- 
_ a ae tele- 

one assemblies, japhragms 
ornamentation and hundreds of 
other ‘uses. 


PHOSPHOR BRONZE 


Soyneve, > Bronze is wes 
‘or springs, ragms, se 
clips, lock wi rs, thermostatic 
controls, studs, mi assem- 
blies, electrical devices, nuts, 
bolts, gears, bushings, pump 
parts, pinions, plugs, etc. 


SE YMOur 
NEw SALES 
TORK OFFice OFFicEs 


rate 122 ¢ “2™s0n, y, 
r accu Phen jana gr. 


uced unde t., Ne 
PROVIDENCE p's Hill 3-s45q° 17. N.Y, 


in oll shop 


available in coppe’: 


ysual colorir 


Seymov 
specifically 
in standar 


JANUARY 1949 


deposits over 


ight 
produces brig 1 without the 


d direct oF ow 
g and buffing. 


ze Welding ® 
ductile we 
C and D. 


ods are es 
naa ids. Available 
strength", : 


Grades A, 


r Phospher 
for high 
d lengths, 
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556 W. Monroe St., Chicago 6, Ill. 
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Subminiature Tubes 


In Practical Application 
(Continued from page 89) 


Operation is in the 465-mc band. 

To cite another example, the Air Force has been 
particularly active in developing a program of miniatur 
ization to meet the need for greater power in smaller 
space. Since space is at a premium, forced cooling 
methods have been employed which permit a closet 
placement of parts. The Air Matériel Command Labo 
ratories are reported to have devised miniaturized radié 
equipment capable of operation when completely 
immersed in freon. In brief, the Air Force goal is to fit 
all future aircraft with “pint-sized” equipment. 


Tubes Can be Wired In 


The several case-histories described in this discussiom 
underscore some of the capabilities of subminiatures, 
Undoubtedly commercial applications will at first com 
tinue to employ socketed tubes. But with increasing use 
of wired-in tubes in military and noncommercial appl 


Fig. 12—Close-up view of the receiver section of the 
Citizens Radio Corp. transceiver (see Fig. 11) with the 
silver-on-ceramic printed circuit for the super-regenera 

tive circuit and two 1V5 subminiature T-3 tubes. 


cations the day may come when tubes will be wired if 
commercial sets, and so we will need more engineering 
imagination in methods of mounting and using submimia- 
tures. For example, the SN-956B is a high-voltage ree 
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VAL aa ELLA 


MAGNETIC 
RII 


BULLETIN NO. VT-2000 


VICKERS ELECTRIC DIVISION, 
Vickers Inc. A unit of The Sperry 
Corporation... Presents an illus- 
trated description of the Vickers 
Magnetic Amplifier .. . including 
CIRCUITS, CHARACTERISTICS 
, and APPLICATIONS...Within 
p their 32 page BULLETIN VT-2000 


Request Bulletin No. VT-2000 from VICKERS ELECTRIC 
DIVISION— Dept. EM-1, 1815 Locust Street, St. Louis 3, Mo. 


Vickers Electric Division, Vickers Inc.,a unit of The Sperry Corporation, main- 
tains a high standard of product engineering through the complete facilities of 
its research and development sections. Vickers Electric Division is well qualified 
to consider your technical problems in relation to: MAGNETIC AMPLIFIERS- 
MAGNETIC AUDIO AMPLIFIERS =-STATIC VOLTAGE REGULATORS - STATIC 
MOTOR SPEED CONTROLS-POWER SATURABLE REACTORS - RECTIFIERS - 
PHOTOELECTRIC CELLS -SERVOMECHANISMS=MAGNETIC FLUID CLUTCHES - 
SPECIAL MOTORS AND GENERATORS -TRANSFORMERS - ARC - WELDERS - CON- 
TROLLED POWER RECTIFIERS FOR ELECTRO-CHEMICAL PROCESSES. 

The fundamental control schemes employed in many of the above involve gen- 
eral use of tubeless amplifier circuits Magnetic Amplifiers. 


For information regarding 5 vem of the above relative to your requirements, you 
are cordially invited to consult our Engineering Department. 


in aoe VV YY LY anal a 


VICKERS ELECTRIC DIVISION 


VIC RE RS he. 
1815 LOCUST STREET © ST. LOUIS 3, MISSOURI 


A UNIT OF THE SPERRY CORPORATION 
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tifier with an inverse-peak rating of 10,000 volts—well 
within the rating of many flyback power supplies for 
television receivers. Various methods of mounting sug- 
gest themselves—from wiring directly to transformer 
leads to binding post or clip mounting. And if sockets 
are to be used why mount the tube vertically ? Why not 


WASHERS 


Check List of Subminiature Electron Tubes 
Used in the Applications Described Here* 


The Standard X Washer is an | 


efficient, economical locking de- 
vice. It provides quick, positive 
assembly . . . 360° closure to 
support greater thrust load ... 
fast, easy removal . .. simplified 
service or repair. No vibration 

360° CLOSURE can shake it loose. f 
> Standard X Washers are 
yy available for pin diameters 
from 7/32” to 17/32”. For 
complete specifications write for 

Bulletin 26, 


Overall 
dimensions, General description and 
in. characteristics? 
%x1% 
x14 
3x 1% 
1W5* %x1% 
6K4 %xlk 
SN-947C %x2 
SN-949C* %x1I%& 
SN-956B 34x 234 High-voltage half-wave rectifier 
SN-985* %x1% _ Sharp cut off r-f pentode (a single- 


ended similar to 1039A except circu- 
lar pin header) 


Type No. 


1C8* 
106* 
1V5* 


ApPLYine Battery-type converter 
Battery-type 2nd detector, first audio 
Battery-type power output 
Battery-type r-f amplifier 
General-purpose triode 

Audio beam power pentode 


Tetrode thyratron 


REMOVING 


SN-986* 34x13 Mixer tube—single-ended with circu- 


lar pin basing 


MMe dh » | 


LOCKNUT & LOCKWASHER, INC. 


SN-101 
311 N. CAPITOL AVE., INDIANAPOLIS 4, INDIANA — 


34x13 Sharp cut-off r-f pentode (double- 


ended) 


Sharp cut-off r-f pentode_ (single- 
ended) * 


SN-1039A* %x 1% 


1247 
5634 


Half-wave diode _ et 
Sharp cut-off pentode (double-ended) 


%x1% 
%x 1% 


5638 3x1%_ Sharp cut-off — voltage ampli- 


fier (single-ended) 


= 6 ; ; SS Source: Sylvania Electric Products, Inc. 
A Aire. | GE a @ These types comprise only a few of the now relatively large number of 
He ey “3 ESS subminiature tubes made available to product engineers by tube manu- 


G 5° oe s OF M$ facturers. All tubes are type T-3. c oe 
¢ y b ea B) . VPA > * Characteristics data are subject to change in view of the rapid develop- 
ao} a (f ments in this field. “ 
* These tubes have circular pin arrangement and can be socketed—others 
_ have random lead arrangement for wiring-in. . 


Before you say “Go” 
on that new product -- 


— give sober thought to the springs. They 
can make or break your product. If they 
fail, the product fails . . . always in the 


stamp longitudinal recesses in the chassis that can be 
used to shield the tube as well as mount the s@cket? 
Why use a chassis at all if the r-f end of a radid®Set can 
be built in a unit the size of a baking powder can? 


user's hands! 

. Our engineers have fitted the spring to 
the need for many years. Before ap- 
proving your product, take just a little 
more time and let us help with the springs. 
We will check your specifications against 
your blue prints without obligation, and 
in confidence. If our experience indicates 
they are all right, we will say so. If they 
can be improved, we will also say so. 
In all events, we will be prompt. 


THE PECK SPRING COMPANY 
20 GROVE AVE. PLAINVILLE, CONN. 


& SCREW MACHINE PRODUCTS 


Summary 


It is hoped that this discussion will stimulate the 
engineers (of whom there are many) who are still un- 
familiar with the fact that subminiatures exist with 
characteristics that compare favorably with the tubes in 
more general use. There is much yet to be done in sub- 
miniature tube developments and there is much that 
can be done. Your attention is invited to these tubes 
and your imagination to their application. oo 
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Production savings and 
sales advantages result from 
redesign with four Truarc rings 


@ Eliminate two drilling, two tapping operations, and 
the fabrication of two coliars and four pins. 


@ Eliminate two set screws. 


@ Cut dis-assembly, re-assembly time 75%. 


@ Make for closer tolerances. 


@ Make drive shaft self-aligning: operation by user 


greatly simplified. 


@ Make more delicate adjustments easier for user. 


@ Streamline entire unit. 


@ TOTAL OVERALL SAVINGS, per unit . . . $1.00 






Truarc inverted rings 2 


save 20 minutes... 19° per unit 


Elevator-rod detail of Skyview Condenser En- 
larger, where Trvarc Inverted Retaining Rings 
provide uniform shoulder for abutting curves 
surface of helical pt 


Like the Skyview Camera Company of 
Olmsted Falls, Ohio, re-design with Truarc 
and you will cut costs and improve your 
product too. Wherever you use machined 
collars, nuts, bolts, snap rings, cotter pins 


=, THUARE 


REG. U. S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. 8. PATS. 2,302,948) 2,026,454; 2,416,852 AND OTHER PATS, PEND. 
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lign shafts, 









~there’s a Truarc ring that does a better 
job of holding parts together. All Waldes 
Truarc retaining rings are precision engi- 
neered, easy to assemble and dis-assemble, 
retain circularity always to give you a 
never-failing grip. They can be used over 
and over again. Send us your problem. 
Waldes Truarc engineers will be glad to 
show how Truarc can help you. 







®@ Send for new Truarc booklet, 
“New Development in Retaining Rings’’ 


Waldes Kohinoor, Inc., 47-10 Austel Place EM-1 
Long Island City 1. N.Y. 


Please send booklet, ‘New Development In Retaining 
Rings" to: 
Nene____ ee 
Titl__ 
Compeny—___ er 
Business Address_____ 


(es 
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announces a 


New Motor Starting Relay 





Shown at right, the 
new Leach 7-MSV 
Motor Starting Relay. 
Above photo illus- 
trates how the 7-MSV 
is used by @ leading 
manufacturer of srnall 
electrical motors. 


The new Leach Relay No. 7-MSV, is designed for use 
as a motor starting switch, and for other applications 
requiring a fast break. Snap action is provided by a 
special snap switch, equipped with heavy % inch silver 
contact. Contacts are normally closed; when this relay 
“pulls in” the snap switch Sake contact, thereby 
opening the circuit to the starting winding. The con- 
tacts remain open as long as the motor maintains a 
rated speed, but, if slowed by a heavy load or other 
conditions, the contacts will close, bringing in the 
capacitor and starting winding, keeping them in until 
the motor is again up to speed. 


Here are the advantages this new relay offers you: 
snap action, small size, low unit cost, low assembly 
cost, longer action life, greater loads handled by con- 
tacts, inductive loads more effectively handled and it 
can be mounted in any position. 


FOR BETTER CONTROL THROUGH BETTER RELAYS Look To Leach 


Ee oe Fe Wag 





5915 AVALON BOULEVARD, x LOS ANGELES, 3 CALIF. 





Built-in Controls for 
Pressure and Temperature 
(Continued from page 109) 





reasonably wide changes in ambient temperatures. Such 
compensation is effected by the use of a metal sleeve 
which transmits the motion caused by its expansion and 
contraction in a direction opposite to that of the bellows, 
This method is also possible in other types of bellows 
operated thermostats. 

Expanding Shell Type. The expanding shell type 
thermostat is constructed with two silver contacts 
mounted on, but electrically insulated from, curved 
metal strips or struts whose thermal expansion coeffi- 
cients are low. This assembly is then suspended under 
tension, in a seamless brass or stainless steel tube. Ex- 
pansion of the tube caused by a rise in its temperature 
results in stretching of the struts and opening or closing 
of the contacts, depending on the construction. Manu 
facturers of this type of thermostat claim extremely 
rapid response and therefore, close control. 

A considerable variety of expanding shell type ther- 
mostats are available for many different applications, 
for controlling temperatures from —100 F to 2000 F, 

Thermocouple Temperature Control. The amount of 
power supplied by a thermocouple is quite small, and 
sensitive instrument-type mechanisms are required. Be- 
cause of the higher cost of the equipment needed to 
respond to thermocouple currents, temperature controls 
using this principle usually are applied only for tem- 
peratures that are higher than the previously described 
types will handle. Thermocouple wires are. insulated 
except near the junction, and act as the leads to the de- 
tecting instrument which is ordinarily a millivoltmeter, 
or a potentiometer which measures potential without 
drawing current. The detecting instrument may actuate 
an indicating, recording or controlling device, or any 
desired combination of the three functions. 

In addition to their adaptation to the higher tempera- 
tures, thermocouple controls are used where space for 
a temperature detecting element is very limited, and also 
where it is necessary to transmit the value of tempera- 
ture detected a relatively long distance. Since the po- 
tentiometer, when balanced, draws no current from the 
thermocouple, voltage drop in the wires is not an ob- 
stacle to the distance of transmission. 


Types of Control Circuits 


Electrical switches in the simplest types of thermo- 
stats are single pole, single throw and are frequently 
of the snap action type. Snap action switches have the 
advantage of more load handling capacity at higher volt- 
ages, but have the disadvantage of requiring more me- 
chanical power and, in general, more mechanical move- 
ment than the slow make and break types. The latter 
construction is used where very little mechanical power 
and movement are available. In these devices and many 
others, the 3-wire control system is used. In order to 
avoid the burning of these slow make and break con- 
tacts and to prevent the chattering of relays, contactors, 
solenoids and solenoid valves used in conjunction with 
them, various wiring schemes have been devised. Fig. 
1 shows three of these in elementary diagrams. 

In the circuit shown at A the thermostat contacts 
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F pays fo use your — 
custom molder’s know-how 


Say the Revere Men in Rome, N. Y. 


@ Next time your plans suggest con- 
sideration of plastics, why not call in 
your custom molder early — when he 
can serve you to best effect? 

Example: Tools of a good house- 
keeper’s ‘‘dream kitchen”, a new line 
of Copper-Clad Stainless Steel Revere 
Ware shows the value of having ex- 
perienced plastics molders cooperate 
in product development. 
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PROJECT: 


Handle, whistler cap, 
and finger release for copper- 
clad tea kettle. 


CUSTOMER: 


Rome Manufacturing 
Division of Revere Copper 
and Brass, Inc. 


MOLDER: 
Norton Laboratories, Inc. 
MATERIALS: 


General purpose Durez 
phenolic in handle, steam- 
resistant Durez in cap, 
polyamide trigger. 


With a good idea ready for 
touches, Revere officials called in Nor- 
ton engineers. Special skill in custom 
molding enabled Norton to make con- 
structive design suggestions ereeee 
betterment. Then, they devised special 
production equipment that multiplies 
output several-fold and assures preci- 
sion fit in assembly. 

Durez phenolics, impervious to boil- 


ald eae 


PiSii bi) 


the final 


ing water, light weight, and of lustrous, 
heat-resistant finish, provide desired 
qualities in thé handle and cap. 

As specialists in the phenolics since 
the industry’s earliest days, Durez field 
engineers, too, can bring the authority 
of experience to your problems. 

At any stage in your product plans, 
from the basic idea onward, we will 
welcome your invitation to assist. 


PY MOLDING COMPOUNDS 
— INDUSTRIAL RESINS 


2 aoe 8 se. 


VE COATING RESINS 


PHENOLIC PLASTICS THAT FIT THE JOB 








PIPE 
hey 









BUSHINGS 


Universal insulated bushings are made 
accurately and within close dimen- 
sional tolerances, even when used as 
part of a méful assembly. They are 
black glazed, dry process porcelain, 
with perfect thread fit for steel con- 


duit locknuts. 


Offered in 3 sizes to fit standard 14”, 
%” and 4” conduit, 4” size avail- 
able with 1%” hole (standard) or 14” 
hole if specified, at no extra cost. 


AVAILABLE FOR 
IMMEDIATE DELIVERY 


with or without steel locknuts. 
Send sample or dimensional drawings 


for quotation. 
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CLAY PRODUCTS CO. 
SANDUSKY, OHIO 



































Electrical steel is wound to form cylindrical plunger. Impreg- 
nated coil enclosed in drawn frame. Assures low iron loss in 
less space than conventional stacked lamination construction. 

Greater flexibility in mounting. Cylindrical plunger permits 
clevis to be rotated to any position. 

Consider this solenoid where space and cost are factors. 
Available with continuous duty magnet coils to 600 volts A.C. 

For more complete information write for Work Solenoid 
Bulletin No. 610. Address Department L-1. 


R-B-M DIVISION, Essex Wire Corporation 


Logansport, Indiana 





















make, but do not break the relay coil current, thus pro- 
longing contact life. With the thermostat contacts in 
the neutral position and the load de-energized, this cir- 
cuit would be typical of a heating system with the tem- 
perature at the desired level. A drop in temperature 
will cause the thermostat common or moving contact C 
to make on the L side and the coil of relay R will be 
energized, causing its contact to close. An electric lock- 
up circuit through resistor RK, will prevent the relay 
from dropping out when the thermostat common con- 
tact moves away from the L contact. The load will, of 
course, be energized through the right hand contact of 
relay R when its coil is energized. Connecting the load 
or source of heat causes a rise in temperature and the 
moving contact C of the thermostat will make contact H. 
Current through the coil of relay R will be reducéd 























Industrial type General Electric thermostat uses a coiled 
bimetal element with adjustable range. 






enough to cause it to drop out. The value of resistor R, 
must be low in comparison with that in R, for this cir- 
cuit to operate. 

Similar operation can be obtained with only one re- 
sistor using the circuit shown at B. In the position 
shown, the thermostat contacts are in the neutral posi- 
tion with temperature normal. When the temperature 
drops, moving contact C makes with fixed contact L as 
before, and the coil of relay R is energized through the 
resistor, the relay locking-up through its own left-hand 
contact. The load is also energized and the heating - 
cycle starts. The relay remains energized when contact 
C moves away from L and does not drop out until C 
makes with H when its coil is short-circuited. The relay 
coil must be selected for operation in series with the re- 
sistor, and the resistor must be capable of withstanding 
line voltage momentarily. 

In the circuit shown at C the thermostat is of some- 
what different construction, although also designated as 
a 3-wire type. In the position shown, the system will 
have just completed a heating cycle. When cooling 
starts, the moving contact of the thermostat moves to 
the right, first making with the upper fixed contact A, 
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From tiny earring screws that secure milady’s 
jewels, ranging up to heat and torque resistant 
aircraft fasteners, Central is a leading producer. 
“Centralize” your fastening purchases at this 
2-plant source, Take advantage of Central’s 
hi-speed service and scientific “Fasteneering” 
which simplifies designs for attractive savings 
along your production lines. 


Fast DELIVERIES... — STANDARDS FROM STOCK 
SPECIALS TO ORDER 


FROM CENTRAL'S BIG PLANTS 
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RESISTORS 











Ribflex 


Resistors 
are 


RATED HIGHER 


because the element has 
MORE SURFACE 


Additional surface for heat dissipation means higher 
watt ratings for Ward Leonard Ribflex Resistors, 
85% to 95% higher than ordinary wire-wound re- 
sistors of same size. 

Whether for continuous or intermittent duty, the 
high watt rating and low ohmic values make them first 
choice for a wide variety of heavy duty applications. 

Write for Resistor Catalog. Ward Leonard Elec- 
tric Co., 34 South Street, Mount Vernon, ‘N. Y. 
Offices in principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
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but no relay action occurs until it eventually makes with 
lower fixed contact B and energizes the coil of the relay, 
If the coil receives sufficient energy to cause the relay 
contacts to close once, the relay will lock-up solidly 
through its own contacts (left hand pair) since contact 
A is firmly established. Although slight chattering may 
occur during make, chattering will cease when relay 
locks in. The load will be energized at this time and the 
heating cycle will start. As heating progresses, the 
moving contact of the thermostat will first break with 
lower fixed contact B but the relay will not drop out 
until contact with A is broken. 

In all three cases above, the load may be energized 
from the source L,, L, or from a separate source L,, 


SIP Rg 





Indicating type Partlow thermostat has a hydraulic sens- 
ing element and a double 3-wire control circuit. Con- 
trol point is adjustable over entire scale range. 


L,. Normally, L, and L, will be fed from the secondary 
of a transformer, usually at 24 volts, the primary being 
energized from a 115 or 230 volt source. The power 
source designated as L,, L, would then be 115 or 230 
volts (with the dotted lines open). 

Although a single-pole double throw snap action con- 
trol will have three terminals, it is not included in the 
classification of “three-wire controllers” since it has no 
electrical neutral position, being closed either on one 
contact or the other at all times. Three-wire controllers 
require a neutral position with all contacts isolated from 
each other. 

The usual bellows-operated pressure switch employs 
a bellows of similar construction to that used in a tem- 
perature control but without the sealed expansion sys- 
tem. The material being controlled, whether fluid or 
gas, is either piped directly into the bellows or its pres- 
sure is transmitted through a gas or fluid intentionally 
introduced, to prevent contact with the material being 
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in quantities 
suitable to volume 
production--Call upon 
United-Carr. Our 


Design Engineers 






are available to 
work directly 
with yours-- 


to show you how to 







* CUT COSTS 
* SPEED PRODUCTION 


* TURN OUT FINER 
FINISHED PRODUCTS 


UNITED -CARR 
FASTENER Corp: 
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RELAYS 


105 Heavy-Duty Midgets 


WON’T FREEZE 


Unique spring suspension adds a self-cleaning ac- 
tion to the heavy, silver-to-silver contacts of Ward 
Leonard’s 105 Heavy-Duty Midget Relays. These 
features make them self-aligning, too. 

Use Ward Leonard 105 Midgets on jobs normally 
requiring heavier relays. 

Write for Relay Catalog. Ward Leonard Electric 
Co., 34 South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 
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Selecting a power unit for 
especially designed machinery 
or for standard equipment is 
not a difficult task when you 
consider that VALLEY MOTORS 
ere built to meet any design 
demand. 
























































































































































for estimates. 














WROUGHT WASHER 





MANUFACTURING CO. 


2200 $, BAY ST., MILWAUKEE 7, WIS. 
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@ IT’S COOL RUNNING 
@ IT’S ECONOMICAL 


TO OPERATE 


Furthermore, you have the 
added assurance of dependa- 
bility because of the nation- 
wide acceptance by machinery 
manufacturers in all industries 
who have used VALLEY 
MOTORS for many years. 


Why Net Check inte VALLEY Features 


VALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. 


7he SYMBOL of QUALITY for 62 YEARS 


WASHERS . . . Standard and Special, Every Type, 
Material, Purpose, Finish. 

STAMPINGS of every Description . . . Blanking, 
Forming, Drawing, Extruding. 

Your most dependable source of supply — the 
world's largest manufacturer of Washers, serving 
Industry since 1887. Over 22,000 sets of Dies. 
Submit your blueprints and quantity requirements 








controlled. This is accomplished by interposing a 
U-shaped pipe or piece of tubing, or a loop of piping 
or tubing in the connection between the control and the 
equipment in which pressure is being controlled. The 
water, oil or other liquid in the interposed connection 
prevents the actual contact of the interior of the bellows 
with steam, other temperature liquids or gases, corro- 
sive materials, or material which would be contaminated 
by the metal in the bellows. 

Pressure switches of the bellows-operated type are 
available for controlling vacuums to 30 in. of mercury 
and pressures to a maximum of approximately 600 psi. 
Differentials in some types run as low as 0.5 in. water 
column, and units with adjustable differentials may be 
obtained. Generally, features are similar to those avail- 
able in temperature controls using the same type of con- 
trol mechanism. Adjustable setting knobs may be sup- 
plied with calibrated dials, or adjustments may be con- 
cealed. As with temperature controls, if units with 
concealed adjustments are desired, it is advisable to 
specify the setting required so that it may be made by 
the manufacturer. 

For the control of higher pressures, particularly those 
encountered in hydraulic systems, a diaphragm is used 
rather than a bellows, with the pressure connected to one 
side of the diaphragm. The flexing of the diaphragm 
due to changes in pressure causes the electrical switch 
to operate; otherwise the controls are similar to the 
ones previously described. 

These units are available with adjustable pressure set- 
tings from 50 psi to 5,000 psi, and with adjustable dif- 
ferentials of from 1 to 50 per cent of maximum setting. 

The Bourdon tube, used for many years in pressure 
gages, consists of a metal tube of oval section bent in 
the arc of accircle. One end of the tube is connected to 
the pressure being measured or controlled, and the 
other end is sealed but unsupported. When pressure 
increases, the curve in the tube tends to straighten. The 
tube must have enough spring action to return to its 
exact original form when pressure is removed. In the 
pressure controller, the movement of the tube caused 
by increase and decrease in applied pressure operates 
the switch. 

Controllers of this type have an adjustable operating 
range up to approximately 2500 psi, adjustable differ- 
entials of nearly the full operating range, and will with- 
stand pressures to 3000 psi. 

Where simplicity, small size and low price are factors, 
a pressure switch consisting of an enclosed snap action 
switch is mounted in a bracket attached to the bellows 
enclosure. Wiring terminals will be exposed, and the 
unit is not adaptable to other than open wiring. 

Differential Pressure Switches. Controls having two 
bellows acting on the same operating bar in such a 
manner as to cause the switch to operate only when the 
difference in the two pressures exceeds or falls below 
a predetermined value are used for liquid level control 
in enclosed tanks under pressure, or for supervising 
pressure differentials. For similar applications, a bel- 
lows is enclosed in a hermetically sealed can or con- 
tainer with one pressure connection to the inside of the 
bellows and the other to the container (the outside of 
the bellows). Such units also operate only on the dif- 
ference in pressure between the two pressure con- 
nections. goood 
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OPERATION HERETOFORE CONSIDERED 


NOW A PRODUCTION LINE 


IMPRACTICAL 
REALITY 


The Federal Machine & Welder Company developed for one of 
the nation’s largest manufacturers of bus window and door 
frames, a hydraulically operated flash welder that would weld 
together sections of aluminum framing. The new welder turned 
a difficult and costly job into an inexpensive, high speed pro- 
duction operation. 
This is another example of Federal: welding “know-how” — 
another reason why Federal is first in resistance welding. 


FEDERAL HYDRAULIC FLASH WELDER OFFERS THESE E4CLAdCue Features 


No tools required to set up or change the amount 
of upset, flash, final platen opening, pre-heat or 
position of current cutoff. 

Change in final platen opening will not affect any 
other adjustment. 

Change in position of current cutoff will not affect 
any other adjustment. 

Change in adjustment to increase or decrease the 
amount of upset or flash will not change the rela- 
tion of current cutoff to upset, finish, amount of 
pre-heat or final platen opening. 


Complete control over upset speed. 


Advantage of a two-speed upset for the welding 
of aluminum and other material requiring a rapid 
closure and slower forging action for best results. 
The speed of the forging action is adjustable. 


7 


10 


It is not necessary to change flashing cams to 
weld steel, aluminum, copper, brass, or cast iron 
in any cross sectional area within the capacity of 
the machine. 


Time necessary for a new setup when changing 
the machine from welding one material to another 
is a matter of minutes, where a die change is not 
required, 


Retractable stroke for loading and unloading odd 
shaped pieces or parts loaded over locating pins. 
This feature is incorporated as part of the design 
and does not require any extra mech 


Platen may be slightly retracted in order to flash 
weld parts that must be loaded tight together. This 
feature, too, is a part of the design, requiring no 
extra mechanism, 7 


RESISTANCE WELDERS FOR EVERY APPLICATION ® FROM S0-TON OBI TO 2000-TON DOUBLE ACTION 


~federal— 


WELDERS 
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the materials are joined by an alloy of silver and titan- 
ium. This joint is so strong that if the bonded piece” 
is broken, the break occurs in the ceramic and not in 
the joint itself. The method may also be used to join 
together two pieces of ceramic. The soldering process 
is done in a vacuum at high temperature, which effec- 
tively drives out gases in the metal and ceramic parts 
and also simplifies final evacuation of the tube. 


D-C Supply fer Electric Shaver 


When an electric shaver is operated on d-c instead of 
a-c, motor speed is increased by 5 to 30 per cent and 
stalling torque is increased. Arcing is also reduced and 
service life of the shaver is said to be increased. 
RELAYS To provide d-c power from ordinary a-c outlets for 
; electric shavers, a small inverter designed by Electronic 
ee Specialty Co., uses a selenium rectifier and an electroly- 
—3 BASIC tic capacitor delivering half-wave rectified d-c. Power 


“MULL SEEKING’... “NORMAL... “LATCHING” -— : ita mreagcmS | 


FORM “x” — Three-Position “Null Seeking” sen- 
sitive relay. Armature normally maintains central 
position with all contacts open. No 
motion occurs until a predetermined amount of. 
current is applied to coil. Armature then snaps 
right or left (depending on polarity of coil cur- 
rent) to close correct contacts. Snaps to return 
position at a lower value of coil current. 
APPLICATIONS — For servo or control circuits 
where a variable must be restored to normal from 
’ either of two directions in which it may stray; 
and where automatic correction must consider 
direction, sense or polarity of the error. Examples: 
automatic steering, direction finding, guidance, 
process or machine control. 
FORM “Y" —- Two-Position, “Normal” Spring- 
Return Sensitive Relay. Effectively, this is a plate 
circuit relay and multicircuit contactor in one 
unit. It behaves like conventional sensitive relay 
but responds only to current of proper polarity. 
APPLICATIONS — Wherever a sensitive relay with 
up to 4PDT substantially rated contacts is needed. 


FORM “Z" — Two-Position, Latching relay. In this : ted b 
moa ied anima ieee tate aan aemaneante. Half-wave rectified d-c from an a-c outlet supplied by 


tics like a strong spring toggle mechanism. How- this miniature inverter increases speed and torque of 
ever, these are magnetic and not mechanical. They a-c, d-c electric shavers. Molded case houses a selenium 


derive from a powerful permanent magnet field rectifier and electrolytic capacitor. 
which precludes wear, resists shock, vibration, etc. 


APPLICATIONS — For overcurrent, reverse current . : : a 
or over voltage protective circuits, memory cir- output is rated at 15 watts, sufficient to operate any a-c, 


cuits, and the like — in place of mechanical d-c electric shaver of either the commutator or make- 
latch relays. Extreme reliability with exception- and-break type. When left plugged in, the inverter 


ally long life. ’ 
CIRCUIT DESIGN SERVICE — To help you select the draws but 3 watts. — 
right Sigma relay for your particular guiding, con- Unit is enclosed in molded housing of ivory urea- 
trol or “measuring” function — we offer com- formaldehyde, and incorporates a socket into which the 
‘GP ane Se SORRY: fam ee aS shaver plug is inserted. Inverter is said to be effective 


in eliminating radio interference in most applications. 




























| Series 6 





quook? POLARIZ ED RELA Ys 





Sp Instruments, inc. 4 Dry Plating Process 


(eptdwve RELAYS | Process of metal plating by means of a gaseous medi- 
60 CEYLON ST., BOSTON 21, MASS. um, developed by The Commonwealth Engineering 
Company, Dayton, Ohio, uses heat as the sole means of 
deposition in the process which involves the thermal 
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PRODUCT IMPROVEMENT THROUGH BRIDGEPORT ENGINEERING ALLOYS 


Speed Nuts made from Bridgeport’s Phosphor Bronze 
by Tinnerman Products, Inc., Cleveland, Ohio 


BRIDGEPORT'S PHOSPHOR BRONZE 


FOR “LOCK-TIGHT” TENSION AND CORROSION RESISTANCE 


DONDE RUE SAE RAI 


RASS - BRONZE 


JANUARY 1949 


Excellent spring properties as well as 
design account for the versatility and 
utility of Speed Nuts. Also good resist- 
ance to corrosion and fatigue is re- 
quired for sustained spring tension that 
holds. 

Such properties are engineered into 
Bridgeport’s Phosphor Bronze through 
proper melting practice, special casting 
techniques and controlled mill process- 
ing. These properties that can’t be seen 
— resilience, high fatigue resistance, high 
yield strength, corrosion resistance, 


workability, good electrical conductivity 
— do show up in performance of elec- 
trical and mechanical spring devices. 

Where efficient operation of mechani- 
cal or electrical equipment depends upon 
vital spring parts, performance demands 
the best in materials. Consider the use 
of Bridgeport’s Phosphor Bronze, or one 
of many other special Bridgeport spring 
alloys. For technical service, contact the 
nearest Bridgeport office, and write 
for your copy of the 128-page Techni- 
cal Handbook. 


Mills at Bridgeport, Connecticut, and Indianapolis, Ind. 


‘s BRIDGEPORT BRASS COMPANY, BRIDGEPORT 2, CONNECTICUT © Established 1865 


In Canada—Norenda Copper and Brass Limited, Montreal 


BRIDGEPORT BRASS 
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WEST VIRGINIA PULP & PAPER COMPANY 


f a New York. NY 35 E. Wacker Drive. Ch 


Made to YOUR Specifications 
SPRINGS 
STAMPINGS 
WIRE FORMS 


M.D. HUBBARD SPRING CO. 


525 CENTRAL AVE. © PONTIAC 12, MICH. 
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decomposition of metal carbonyls in an inert atmosphere 
of carbon dioxide. Objects to be plated-are radiant- 
heated in a plating chamber supplied by a metal carbonyl. 
generator, in a closed system which recycles the plating 
gases for economy of operation. An integral metal coat- 
ing is quickly obtained at temperatures of approximately 
400 F and the dry process is said to be applicable to any 
material which will withstand this temperature range. 
Rate of uniform deposition is far higher than that of 
conventional electroplating, and irregular surfaces, com- 
plex shapes, and articles with internal areas are readily 
handled. 

The process is also suited to the continuous plating 
of strip moving at fairly high speeds. In a laboratory 
test operation utilizing a small experimental unit, 13 Ib 
of nickel was deposited in a 60 min, single-pass plating 
cycle. In another operation on continuous strip an 
amount of metal which would have required 30 minutes 
to apply by conventional plating methods was deposited 
in 4 sec. A web of fine, hard paper moving at a sub- 
stantial speed can be readily coated by the gas plating 
method, opening up new possibilities for the production 
of foil laminates and condenser papers. 

Carbonyls of a number of metals, including nickel, 
iron, chromium, tungsten and molydenum, may be used 
in the process. Surface preparation for gas plating is 
the same as for electrolytic plating. 


Distance Measuring Radar 


After extensive laboratory and development work, 
VHF equipment designed by International Telephone 
and Telegraph Corp. has been accepted by the Civil 
Aeronautics Commission for use at 16 airports. In this 
DME (distance measuring equipment) an airborne 
radar unit called a “challenger” operates in conjunction 
with a ground unit or “responder” located at the radio 
range station. Both equipments have transmitters and 
receivers which send and receive radar pulses. 

From the aircraft a challenger pulse is transmitted 
which is received on the ground receiver, causing the 
ground transmitter to respond with a similar pulse, 
when the pulse is returned to the aircraft, the elapsed 
round trip time is measured, and the time difference 
converted into a meter dial indication calibrated to 
show the distance from the plane to the ground station. 

The DME equipment in combination with the omni- 
directional radio range now in general use, gives the 
pilot both the direction and distance from the radio sta- 
tion instantaneously and accurately. 


Industrial Horizon—Removal Notice 


This monthly review of business trends, usually 
found in this section of the publication, is now 
in a new and enlarged location on Page 6 (immedi- 
ately following the Contents Page)... . You'll want 
to read regularly this terse analysis of industrial 
news that affects your product design work. 
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